Studies on Fusarium Wilt and Dry Rot of Potatoes (Solanum tuberosum L) by Singh, Bir Pal
STUDIES ON FUSARIUM WILT 
AND DRY ROT OF POTATOES 
(Solanum tuberosum L) 
ABSTRACT 
Thesis Submitted for the Award of the Degree of 
Doctor of Philosophy 
IN 
BOTANY 
BIR PAL SINGH 
DEPARTMENT OF BOTANY 
ALIGABH MUSLIM UNIVERSITY 
ALIGARH (INDIA) 
1986 
tatf rot ftBd v l l t ^ potato e«ttOt4 by 
PUMTitia epp9 mf leeowa olnco long In InAla 
cMUding ooiMiia«raM« lovsoo Ic eort^ls mnta 
but, very U t t U h«» teoe lovootigatod abo^t 
tliooft diooftsoo* in ^o pr«a«Bt otudy ooae of 
tbe MotlG and al^iotio faetovo Xikt tybov alatf 
agOf ohamieal ootBpoaitioii» storagt oooaitiocat 
eouro* of infaetioSf tobar dt^aga* auring and 
oontrol awaattsaat plaatiiig tl,<M, aoil pharaieo-
ehasloal propertiaa, ooii aolettira vaglaaa asd 
organio aad iaorganlo aaacdtMatOt vara 
Invaatigatad in ralatloa to drjr ret and wi l t 
and tlia auaa«ry of raaulta obtaiiwd ta a« 
folloaai 
XB oaotral plaiaa flva ycaartws 9pp* vi«t 
?*oryai>oroB Fofeleebt., F^aolani (^!art*> Saect, 
*^^ ?*aooBdftatuB '^11« and HT« ar« ftssoelste^ with 
diry rot« y*o«^aporttci b«iiig tb« oost do«lB«nt 
opeoleo* 7aari«t«l pr^ef^noeft of 4.i£t9X9nt 
Ft»9«rttta tpp* W0M obMTvedii Cultivar fCufri 
CnecdreoiUlihl faroiHrvd Ftoxytipogma «)d Kktfrt 
i^e^ohf y « » ^ i » t t « fttgarteci 89P« «ove elgo 
touii4 to ••jry In «ioijp TiruloDoo* Z*2MSSSSSSL 
(wilt iaolatt) provod Mot pathofonie ( 7 ^ . ^ 
tyber rottago) anft ?>>etalteetoa tbc Xeoat (11 c^y^  
t\i\mt rottaga)* 
tHiuaual Alaeaaa «fwipt9m in tlaa fora of 
*fabar f^ pota* of varyiag abapaa and aiaaa Qmtm& 
^^ Z * H £ ! E S ^ * * ' * raeerdad In fraalilf harvaatoA 
potatoaa* *fba«a apota fcaire btae fouitA aa poteiittal 
aitea for iyy rot ialtiatioB* 
In otira^ potatoaat fnaxlsr. a dxy rot «aa 
iQitiatad f^oa aprout iajurlas (40€) foXloaad Igr 
tab^ epota (39'^)* »0Qnda «»d awta (9^) ware 
ralatlTol^ Xaaa laportact* miilM in ueeerad 
potatoca barvaatt poat^fcarvaat m& hoDdUag €aiiagaa 
(eutat apUtat toulaaa) vara ^la mill aeuree of 
iBfeetioii (44^)* 
BtWftgt period •»« W wfif fwm^ te hme 
0.9550»« ABd 0.598S», 0»$1#;0«). ''aslBiom 
tespera«ur« «bo«ed («)v« eorrelatioe (»i»-O»B0e^ 
and •0*393t) vbereas ainiaue and mm t»si|r raturee 
•ariad in ti;«ir ralatlooahlp with Arf rot* 
tJneurad potatocra proved laora prona to dry rot 
i42t) tbas avac artiflaiaX3^f voiandad dfwa (?!KU 
CurlGg of tubera for tO«l5 days» alfnlflcactly 
reduced tba dry rot infaetioa (Bt balB^ 1^ *9 attd 
14*5^ ae agalcat 42^ le «ine«trad talsera)* Coring 
at 19*C aaa bettor «frar 11»0, f^aaaptiHli^ to 
dry rot daerewsad pro/rraaelirely witk %fm inereaea 
in eurlng period! optiane l>eLng 6 to 10 daye* 
Potato eultlvara wra found to differ 
narkedly in their tol»er ehe>!tloaX eeopoaitiont 
atiaeeptlMlity to danaga and dry rot. ?iibera of 
different grade aiaa ws9 @lao found to differ in 
l^aaa raapeeta* Cultivar mtrl T4%U@R mm found 
to eoctaln iiignaat dry oattar (20*^) and Eufri 
Babar the loweat (tg.^ ^'** Total imai^la nera 
oaxiaua in m tutn Jyotl (€9 ag/lOClfs) a»f least 
in m Kiifri fade hah {*'5 ag/IOCig). Total awgara 
wet9 hl^««% iu Dafri Btaahali (720 ig/IOOg^ and 
l9««tt to xu£ri lyoti O©0 i9g/10%)» i^ edttciisg 
ay gars ^9f highest to Kufri tmUm {$P flg/tOOg) 
«i^ loiwst in mitri Behor (SfO i ^ l O ^ ) . So 
dtflnito oo7rtlftti(»i iit« ol>s«r?td betii«6ii tuber 
eise^leftl eoapotttlon aea dr/ vot «Qse«ptiHll^* 
a (-)vt oorrelatton ^m ofee#rv#0 B«tw««fi 
tuber ehtaiesl eoBpoelttoo (total |ti«iiola» total 
evfarst r«^eiog suirara) m^ tuber alst* 1 ^ statter* 
J' 
on ^0 ol&er liandt ^^ ^ not slbo* wf definite 
eorrelatlee* 
Hsj rot i»eoeptibilit3r ineteaaea «1^. the 
iaoreaae in tuber aiae eieepti&g a aiiaeeptlMlity 
peak at 3O40g irade aiae* >:'i^  tbe iaerease in 
tuber eiae free 10-SQg to t2S«*l5Q!gt tuber 
•ueceptlbiUty to dry rot iooraaead item 55"^  to 5?>'« 
Mongat five eultivare teated» Sufrl T^yotl 
sroved stoat reals tact to natural Isfeatlott (0*41 
mm Taluea) and Kufrl ctifiD r^aaulchl to rottuce UB^ er 
artifleial ieoeulatloa (41 •44)* whiU Kufrl ?ad^ab 
(21^} and X^fri Bali«r if^f4) pifOTed noat auaeeptlble 
to natural infaotloR and artiflolal Inooulation 
reapeetWeljr* Tuber auaeeptlbtUty to dry rot 
(airUfieltl iooculAtimi) «a« affteted by storage 
eonaitioBs. CQU stoar«d «a^r0 provoa Uast 
•U80«iniblt (16»@ )^ follovod hf WbBTm etortd at 
potato olitd (45-St^)* Ciiltivart vere aXeo tound 
to dlff«r ifi tbelr gii«eeptlMUty to doQQgee* 
Kbfri Bsbar larovod aovt proBt to dfliBagea (15*V 
tvber. flwao Talttot) aai Itufri hat^ lrsanktii the 
Uamt (4.7/tob»r). 8tt«e«ptlMlity to type* of 
&«B&et9 eXao varloa n l ^ imltiir«r«* Tttbere of er 
tutri Bihir reoeiYttd tslfhett isiittl3#r of k^anileofl 
(12/t«t»»). wh»r««« to tut !ei»«et ^aaegoo were 
liigbeot (3«25/tubtr) la i^frl Hiliar «i« Kiif»l 
lAllAii* ?u\>er d«isi«e» lay en^ large, WM (•i^ Wely 
oorreXetee «itk dry rot ecimeFtlMUty to natural 
infeetloB* 
Jiryage loeeeo were effeetetf by ttorsge 
eoDAitiOBs* BteeA on «eae ••X«ee eoltlfttr Kufrl 
filter exbibtted higheet dryege loeeea (26*7 ) as^ 
H^rl Jyotl tin lowest (2f*$^)» 
Anonget 5^^ aEMSigwiift eceeeeione ma 57 
euXttYar^/liybridt tereefieS for loostifig the somfee 
of reaietiieoe to dry rot, 6 Acdlgoiia eeeemioi^ 
{itx/A V^f 550, 8, 103, 10, 21, 22, 815) ana ope 
brferii ( n 5857) w«r« founi to eanrf hlfh a«fr@« 
of r«ci«tABe«« 
t^aim&m eontral df dyy rot vas otitaiitea 
vltti iN f^ie meU (2*4, 2*8 «R<I 2*5^ 4sy rot in 0*4» 
0*5 «fid 0»2:«( terio aoU ao i^ ^oinot 6«#^ ' in oon r^oX) 
•isd 7hiab«nd&8oX« - I.OlC (2«5'^)» ^al9«n-6 (0«5^^ 
ofid Bttilftto (0«2i() oloo gave satietactory eoctrol 
(3*13 and 5«51f* rtopaetiiralyU fof« po»lo« for 
traatiag tbt tb1»«raf parti eelsrly wi*^ eon tact 
fufigleidaat aftor tnf««tioB» «aa found to ta izpto 
24 Itra* Aftar T2 hro of inftetlon axeapt 
Tbiabaodatola no ottotr ohartleaX proTOd affoetiva* 
WILT 
Wilt Of potato plffita flmd damping off of 
potato oaaailnga raiaaa froa tnaa aaada wara o^ aorro'^  
at tb# eantral Potato Baaaareh station» *%«l|«r«M5 
fara and aroisni %tnxt CltT* ^^ tiia dlaaaaaa hme 
bean found incited by f>o»ygporaB rehla^.t* 
Plantin^'toanaplwitlng tine ahewad 
aignifleant affaot on the darelopnent of tH>ttt th6 
diaaaeaa. I^ delarlst^ the plantlnig/tranaplastlng 
(1 Oetober to 10 Boveeher in eaae of al l t and 
19 ^]?^e1i«r t» 26 oet(it>«r In emtm of ^aKpisr off) 
ro4tie«d (19.4 t~ 3«9< »fi3 lf«4 to ?1»9* roo^etlf»ly)» 
High ineiiOBOt of t\a»w diotnaoo io oar If pXaBto€ 
orof» WM foi»d ooooeiatod i»it!} high eoil to^perfttoro* 
Boil oppXloetioB of %i!liito or Bsrtetln 
t 20 Icg/bo oignifioantly reduced t^e seeaXieg 
aortftlitjT (30 #4 oBd 11 .H oo ooapovt to 70»5€ in 
ustrofttod ^fi'^oX)* 
l^i^oaBiit of viXt *m ottompted tbrou^ 
•olX fti>|iXtoft%ion of Tairlooo ofgonio aiRd IttorenRie 
9mtt&mni» v^ oolX tioio s^tvo regiwo* Aaongot tstap 
tttmti {ooyo^ftBt ^^9 fveSf Plg«on po«) grm ntsm 
•howtd blgliMt ittpinrtoolTt offoot on ?«oiyoporua 
l>oiwXatioB C0*54 ti«oo lii«rooot •• oifolnst 2*5 ti^eo 
la ttfitrootoa ooR-^ roX)« VhiX« lilglioat ffapprooelon of 
vlXt indoi «M oboerretf in plgootri poo oawnAod oolX 
(«lXt Indox belBf^  0»6€ «o oonpie^ ^ 0*75 in eostroX) 
t if b#ot loeroooo in fj^ wo* olsoorvoa In oo^*'«an 
osoBdod oolX (12.0 m o«iiiiTaXo»t/lO':% soil ao a?»eirjgt 
10.0 ao otttlYoXtnt/lOC^ oolX la ooetroX^ 
Ineroooo In ••oiXoiX# n mA or^anle esrboe nae >:lg''e@t 
ID g9$gt (0.0057^ as e^ aparod to 0»002«^ in oontroX^ 
ana pigoon poa (0.3^* aa agalnat 0.22< In eontroX^ 
«mind*d sol la re»|)tetiv»:^» 
eueal79tii« Uw cvirtcd !ii^«#t supT:r«9««iv«i 
effect OR fvngfti popelatioe (1.5 ti"!©! incrtaee 
ftfi flgeiSAt l*?"^  timt in e^otroX) trberdaii aaiee 
waa e9«t ayppTasalTe to wilt in6«z (0*75 aa ai^ alRflt 
0«85 in oo&troD* Higheat Inereaaa in crc «ae 
obaarrad is aoila amodad witli baji^ af saat:>iaii^  as^ d 
•aist (1^ m$ aqvivaXaat/lOOK toil as egainat ^2mn 
in unafMRdoA aoiX)* WbiXa highoat inoreaae in 
afaiXable I and orgacie tiwCbm oeoianrad in eUDheiai^  
(0»005#^ aa againat 0»<iOZf4 in eontroX) anS ixi^ ra 
(0*!l5iC aa againat 0«S!H in eostvoX) amndaa aoiXa 
raapectiTaljr* 
Asongat oiX eakat (nuttard« eotton nfttd, 
groundmit) and other organle aaandsenta (©atXuXoaa, 
gelatin) hiirlieat aepprepalon of ftii^ aX fonuXatioo 
aa well aa wilt waa obtained throngli gronn^ fnut ea^ 
aaendaent (pofiulation inoreaae ^ing 1*5 titsea aa 
againat 9*5 tiaee in oontroX and «lXt index 0.8 as 
againat 0,95 in controX)# Figheat Inoreaae in c^c 
(19»5 8» eqttlvalent/IOOg aoiX) and irallatla ^ 
(0*0(^^) oecurred in ootton aeed eake aoended aolX 
whmmt imfmm in orgsnie emboli wtm higl»«t im 
Jmmi§»% iBOVgaiiio eii««l«ftl» vis* sine •ttlybfttty 
ftrxio ftilplifttt* «»99»r giXi^ iiAtet •MBiW»«t Mlfliftttt 
borle Mid9 tMHiBi«a MlyMiatt tmi mAimm iiitrit«t 
h i i ^ t t mnpcvMlwi of £«S5ISI!SB VOVKlatieni « ««ll. 
M «iX% «M giWQ by «MOIliU« aolyMAtt (10*9 tlttM 
luertaM in iNipyXstloii at «0B9«ra to 25 tl«t« lnetOMO 
in OODtSOD* fhllO MM of tlM» (ttttBgOMOO OBl^ lltt^ f 
ftrrlo fiilfitoto) en ^w oestraryt paroivod ottwUitoyf 
to tbo ftingol 9opoliitlefi« 
Soil floiotvro rogloto in tlio Tm§§ of > 1 tO 
«^r «ftt«v toBolon provod witt It^iH^iy to ?tMH(rl«o 
poi^lotioB folloood %f 0«0 h«e wotor toaoioB (0«€2 
«9d 0*75 tlsito Icert^^M)* ^hotooo 0«) %«r viitov 
toBoloo Mipportoi falfboot f^ mgia fopitatloii (4*2 
tia«o itt^roooo)* 
AMOQfot oeil p^oteol yropertioo* pH «oo 
fmiBA (•i>)Y«2jr oonroUtoi oith |'«o«yopogW| popolftttttEi 
tomU 129 (r • 0.H70) vbofooo Ivllr ^^ol^t 
ooBdttetoBOOt «vftllobl« w« orgonio oorboB oad e^ c 
)o 
«iX% «]r«9%MHi inevtMtd Vint tl» iBtftaM ID «§• 
of th« eeltBMf o9tlMB teliNI t0 iagrt* iro dtfitiitt 
iMbcfleur of «B iooUto «i4 i tn oHUtf to proAnoo 
Hi l t iedii^iit gnliots&eoo in ^Itwro fllloraito* 
HolatloRiiiip bott^ ooB J[* 
(potnto Hilt nnnilo) «ni CSGf bt4i£ d« is i^ & 
oondtastmoo lioo bo«i Mtifcliifeod for ttio f i rst 
tint* Bot^^ltii ft>lo of*tilNr oisoUMiaoitoA hf 
£• o^vmagm) la ibo ooisioticn of dry rot IttO OXM 
b»oii ootolsXItfioi Batf <|titiiti£to4 for tHo firot 
tino onA ooa bo oonoldorti oo oHgliia m m . 
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0 0 i f I I f i 
Xlflt099OfI0i 1 • 7 
IsrXlW Of VtfWLAWKM 8 • 55 
WAfMI iSM AKS H f ^ i i 51 «• €7 
fvigi • • • • • I A ^ A villi ^ tot aai 
lb«iy • tn lcat t C8 • 7t 
fft«llOf«B i lA tiMlir Jft lAtlMM^f v i l l i 
tey »•% 7t - SI 
BiE7 tot iaiiiftiiflB mA ««fvl»fMNil i l • ^ 
•tomg* f t t i« i tal i i ^ 99% 85 • 86 
miing in 7«lsli«i to atar yol 4#r«l«i«ili 88 • 98 
m^i* ehtideal ooi^ottHin ia f t l«l l iB 
lo irjr tvt 58 - f 1 
•miMir vi it In i*«l«iioB le ^taioal 
•Mpesilim atti i i f rat 5^  * 58 
fa%tr iamga la ralalimi la latlffir aiaa 
•at iwf vol 58 «40| 
ttwraft soailltaaa «Bd perlai ia 
jpalalioa ta iffaga wA I f f yal tOI • 114S 
9mx99 af raaialaaaa la 8tr ta l I I I * f 15 
Bffiaair af i i f f t taat tf&aalaala la 
aaalral. isef ral 115 * 188 
f i l l « ajraflaaa aad aaHtogaa 188 • 19f 
OaaaiBc aff aiaiiaa 115 * 157 
FlftRtifif tlat In x«latioii to y^ast 
Orgftiile MtBlatnt* in ?«IfttiaB to oltiiit 
«70«th» ooapotltiMt •oil i^jsUsl pr99tr%l*»t 
y»«y»porm« pofnlatlon WBA v l l t tiiAts 
crop •tr«is US • 150 
iMMturt erop plant* 150 • 15<l 
Oil 0Aktf «i4 othtr ttrgani* afttttM 156 • US 
Iff«ct of Mil soistixi* M(iw« on 
f»iypwni« fc»pii}jitio» oaa wilt iniox 1€2 * 105 
sffoot •t iBovftiiio «MiidMtttt «tt plant 
gtm^ht Z*SSUSSSSSt P0P>lAtlM *^ *il^ iMim 1€9 • I6f 
soil ilgfiEieftl fvoportion in rolation to 
plant grm^ an4 y»o»apognn popnlation 1<9 ** 174 
atuAioo on OBltnro filtratoa of y«oarapo«wi 174 <* 190 
M80D88I0i 1S1 » tlO 
HfiFSSSirO» 291 - t75 
• • • 
flMi laportttUMi of potato «o A food mtop IMM dtOy 
ffoooiioiooa tooii •itmt !%• iAtfottnoUon in ^tisopo in tim 
16tli oeattisy* SocMtj^ t i t i« tlM atoot iopov-lMi 
(lieoti^ioioiiouo oouxot of hmma. foo4 mift iwolw «• f i f ^ 
sAJor food 0£op ojiooodod onljr ]^r tlm ooyoals «> UMikii 
rloOf aftiit aika Dtdriigr (HooletVt 1961) • la tbo »iddl« of 
191tt Ofiatusy ««vt«t ficiiMi duo to imf hlii%% iVh^topa^Waatm 
jg^ footaqgy i& amy of tlio luropioo ooutitrlooi iioto «i 
Isipetuo to tbe •dvuotcMifit for tbo isrstooAtio etud|r of 
pliat dlM080»« SlQoe tlion m %ims9 ciuabor of potato 
disooooo hoim boon Moozdod* flio imm of plant diooaoaa 
In VX9 a«a,lk, (Aoooyiaouai i960) Uatod aboot 1€0 dlsoawNi 
aoa dlao£dore of Solaau^ tui>eyoaiia» Of ttmut $0 voro dua 
to fui^if 30 by nruM0« 10 by Lacterla and otiier 50 or 
ao duo to noii->paraaitio or uaiixiov& oouaoa* StiiiXorJ^t 
Xar^ a nisabor of diooaooa bata baaa rooordod f XOQ 
Canada (05) and .^aoiflo north waat (66) (Oomiora» 1967| 
.1104^0tt aoa Eiaii» 1990)* She dliooaoa aoro oora in 
tropioa (175) than in ta i^^ erata aooo (9l)(liai2iiaat 1972)* 
Xa tiiio eountjey about 71 diaaasao bava beoa 
rooordod out of viiiaii 50 ara oauaoc by fui^i 
(Btuittaohary^a aoa S^ ne^ bt I^ Praoo)* 16 by vlxuaaa aod 
tXki^B (Kliureaa and Htk,h^ la ?raoe) aod 5 by bacteria 
(SoofeSiaiatt Iti ?ra8s)« 
fttogl art tiM aKjor pRtnogtiM of potato Aiooeooo 
(Whitohoadt f l t3i«t 195?t aai%b» 196ai )*jffiOB ana a i ^ t 
197o| OoSf t967)* Of tiioao 49 ac« aooiiiOQioal)^ iuporta^it 
(SuxiBaastaiQy 197£i> i out of tb«B alx V O M fsoia ^u,ff^ua 
alono* Ee furtiior llato4 10 ooat i:4)ortaat itotato 
4ioo80O0 fx«u tho aoYoiopii^ eouatrioo vitlt too oaualiis 
i^ i^iaaglmi «il% am 4xs s^ ot• %iXta oauoad t f fnifgia^* 
¥?glWWffi aa^  MfgiJliisyyi spp* <»< j^r tbo ttiixu 
pooltloa la tbo potato 41aoftao ayoAzooo for ttaoljr 
laportaoot aait to lot* m^ oarljr b U ^ t (Tofrfconatoiiit 
1^8) , 
fofagia oauoo oaagr typos of oioladios ooa heneo 
tuo SAOOOO are oooatieraiiio (Hasaajr |>| J l«t 19921 
Loeaoaoy I973t '^^  *lrio& lad Elob| 1976)• Xt oauaoo 
vlXto 90& otoR-fote (@f004s 006 Ea&ooG»» 19411 
arlTaatttfOt 1370| laoaetiax^a anl faolsart 1977| E«i 
ana B i i^ f 1^0/ tulMr rots (loaa iod J o i ^ t 1929t 
iiiaitKii 19&2t i '^Bvloo ao4 Hioiabi 1976)f diy soto 
(.4aim» 1929t Boyd, 1992} iialth, 1962i Oox» 1967) atid 
soed->iilooo oooaar xooultlog ^1^ i a tte floXO (^MOf 
1990| 4>yiio&Q oQCi aaUOijly, %^3$ iatoa ^ 2J^ 1970| 
i^ uau Qo^  bo^u, 10721 iiaotionyt 1972)* 
In g^ oooraS. |naagla aco ooak patnogooa end 
ro<|uiso ooaodiv^injurios tQs ^loir ontiy iato tte lioat 
tiaouo, (.JBltJ, iseat Cox, 19671 Boyd, 1972| ^ t t , 1979) 
&ttt 9mm of laii wil l produoiag y,awHri> «v« cxtsv^X/ 
patiidg«@ie in HAtuipe and «i» ial««t m^ pftrt of ^i« 
^tato i l m t (aoMf 193^1 Ditt%t 1fl9)« 
*axJsiiii&jteigSLjmJ»i. ^^^•y &«»?•««, mit ©f t^« 
potato ti^ ««@» oitnor for Mod ov m»«t « « fftOf«<i tor 
./, 
T^rioy« pii^i»» Aiki Su^&tioas* fbatuwir an^ te ^ « 
// 
a*t&o4 of 4ftrf«eUni^ • lioi^ or i»iol flodom ^ &rrdstojr@t 
tb6 ttiboxtt $%% dao i^od on l i f lines t^^^ ooilf l^u,|ii 
tlt« txioiit fffUi iovoirili 4epi^8 oa Hi^ e ^ ilboAo of 
iiiK?fOolifig'^ soil. »iiMtilio»8* lieottgo io oloo 
suoleliM i^ .^ i^ jivia^  ^^ ViN i^aii Ii«»^li0i ooi ljro&o|i^%tio!i* 
uo0l of Hw l n i i i ^ i IHftt OMUiO Axf m^mi^m$» m% 
i i^f i^t iM mil {%M.%m—i 11 i l * 1S!>?| iosnoiu 19611 
^Mltht %$b2$ iartont 1^#) aae ii^ool Hio dani^ od 
lulMiro 8l liorvoolf hoailiiie aid Ivsnidt (fololor 
£1 j|^*t 19S2| r^lc, 19^ 11 %^il^ioil j i l i^» 19f9| 
Boy&» 1972t :illiiali>fe4k» 1f76f n^aii 19^) ma& aaSoxgo 
xottttio ia ^e otoxoo (aneUt 19IS| INiioloVf 19S2| 
.^Ks^f 19$S'| liiiwoodt 197Sf Dullt W9)* XI 1^ 00 oIsM 
l»o«a mp&wtm tT«m AIOOOI sli Ifeo oo^^txlos i^ fo 
pota^ is i^ JPwn ( MIobooQ i | M* 19S1| ^ttllf 1979). 
I& xmist i t isiko boon fwpovloi fxoat aJbosl a l l 
tiie potato $?tmitac mmm (sano am Ii^i»arltairf 19321 
ktrntam^ 19231 «itta» 192lt i^ uatuvt I^ JB}* a^jn^^ 
't 
lOMM WB% •« b i g b M §0 |MlC«tat i f tlM «Ub«M WW 
•tovvd la Iwits or on fXoov CCox« 1967)* Xa |^ ii»«aX 
%h« lO80t8 r«por%*ci fsoti difftrmft oouatvlM ««• 4-5 
p«x<0«ii« la J»s»A. (l^sria» 192 )^» do pinwat ia 
(atMbMriesi 19^4), 52 pez«tat la Ai^ealiaa (E««fuiA« 
Jtl 3ik* 1975) • 10 ms%m% %n fixOMA {d^pi^mamn^ 1^5> 
aadi 40 ^«C««BI in Boe^ Afvioa CBipp«a«ar9 1954)* 
Bazioug aaaata aatt toaaa vaporttft frasi vaatata Xa&ia 
(jttim am 8atipyrltwr» 19t2i Maaa aaft &o^i 198$| 
ilaoa j l jy^ 1921) ^ t aa2y 1 to 5 paxwaal twrna tbo liiila 
(Duttf 1979)* s^ arijr fw?iatiaa «ai« aota UaMa to 
attaolc l^ iaa 1 ^ iata aatatlag oaaa* folatar (1975) 
aad Boy^  (19520f 197t) wepta%%& ttuit Aiy lot Xoaaaa 
vast ao liigb in U.K.* ia euXtifar Boooatair tlial aoiraasa 
uadar Utia iratritty tadaaad to 50!^  «i1t^.a ^ivaa iraara 
(1945-1945)* 
y,|.|fap Fuaadio ai l t ia a ooeaoQ diaaaaa of 
potato mowM 9var» bat ito Aevaating affaata aft 
a.i!3ito4 to aartala apaeifia vai^ ioaa (Ooaa» l^ilf 
partial 1925t ^vrio« 1926/* fbia diaaaaa liaa tiaan 
apparaatl^ t^imvX^A fsoa alsioat a l l tba aaatiaoata 
fuiljr taiova* i^oaaa ^ a to Hiia diaaaaa vtfjr fsaa 
0 to 10^ paxoafit Aapoadiog upoa aoitrcaa of aaadf 
aofisosEaaatal faatov@ ana tiao of ita ^^^aacauae 
(Martin, 192>} Oo»«t 195S} Ptttre, 1949| Tiuieie, 
19491 nrlTMt«Ta» 1f70)« 
Savtral ?ut<riu» app* tioire boae fouiKI 
aaaoeiatad vltb potato vilta Wt X*£2££SEHS 
Sohlaobt and y.aoXaol Tav« au—rtil ara tba aost 
doiBlnatlBg and vlAaly oefmring ai»aela8 to otmat 
aarioma loaaaa C^hatsal, 1922t 17Pi»«lf 1929} 
Koata and Kurg, 1997t Foahieo, 19I9» SrlTaataEra* 
1970$ Xtadtka a»3 ifaaada, 1971)« yuaarla aaaooiatad 
liltli v l l t OMiaa M9ii tiil'ar rottaga/aaad-piaaa 
d«e«jr Mid ps^/poat anargaeaa IriUlni of flaata 
radttoiBi tha plaat pofttlatlon draatlealljr* fh^y 
aXao aavaa ttta aad aaeroaia of ttit>ar» (Qooa« 19241 
mtritf 192€f (iQtiiria, 19«'9)* 
setirea of isfaotion of yuaaritia ttnf bo aoil 
balng infaatad ttooofh tlia aaad tnbavai aoil tlirof«li 
iafaatad roota aad ataaat aed the aaad tiilwn 
thaualTaa. nm^r^x Infaction froa the eoil ttooBgh 
ataa and roota ia aoat praTalast (10Xay» 1921$ 
aoao, 1923, 19371 Hattraaa, 1932| I»tt, 1979)# 
stvidioc m grmiitL m& «pofaX«lio& of Hio 
patbogae aa isflttanoad hf tanp^ratiira (doaa* 192^, 
1924, 1936), m (lloaa, 1924), W llgtet 
C0«MMli«r7ft» 1977)t TitaalM <Oi«aittt«qni mU ititaPf 
1976)9 trftot •l«Mit« {dmiBliimfm •»& W«B3MV» 1977) 
•Bd SMgantst titX^att (OwMtharyft aaft ViriiMVt 1976) 
li«ft lM«ii )i»4i9rtalmi« stiiAl«« CM tlM mitSM anft y«l« 
• f tftxliw froA«o«A %ar til* fuBciw list* clffft 1M«» 
••nrltd Mt (T«iAi aid BwMt* 19t1| §•••# 19t4| 
I lpidlM, 19551 fbOM«» 1949t HOI* 1975)* 
trm the M i l , thnt titlyUif m% tiiMptlv«« firoa H M 
•Mip3jt«/«oii^tlHir« eeli f«MQr»1»tt for ft •bort ptrioif 
t i l l tiMy «r« viitt^roevttd ini^ «lui • e l l %lapd«ii^  
iBf««te<l Mt4 tiii«r« («••«» 19141 Mnrltt 1921* tJ^Mlt 
1919)* lb tte Mi l t Hi* 9ft«i«c«B Ui co^l^otH %o « 
•critlgr of •^r«»tt« Xilcv toi l tumpwaAWt to i l 
wi«t««9 t t i l 9^ 9 •icroUaX «sta««siMi «iA mt inMi f t i 
%tt—% •€ w—Atm «>^Pi i^mwt 1914, 199^ 9 1957t 
n a i l 19751 IsrlAiMt 19t2| itMB« 1927* WfU 1979)« 
]}»«9i9t tti« faet tlmt fmjylmii tt^r * t t flii 
« i l t of 9«t«t<» art koflKB for •araral da««t«s i« 
ZaAift, ^anring f«v atudio (MMB •« ^ . t 19t1| 
mm •&« #0i^i9 mSf »riVMi9Mr«# 19701 MOl* 1975)* 
M dttal lH M i iaiapili ata^ lUM ^tttt N t t t a i 
ant aa tbaaa n t a l diaaaaaa« iiMt af 9te 
lltcrattnrt g«R«7ftt«A la this oounts^ r vn ttm— im9 
4l8«a0«8 SMrtaiBt prisarily to tturtr 96ewer9nm^ 
yuaartefli upp* ftssoelfttta wl-lh tlian «n« tff«et of 
•torag* teisporaturt antf otbor eofi^i'lions on th« 
doTolspoost of dry fot ('f«SB o j »!•(, t ^ 1 | '"^mn 
Mid jro8iii» 19^51 Asrekar mi KaaAt^  1929t tJp^ftlt 
1f29, t935| SOB, 1930f Mitra, 19541 PoAnlolE, 1939, 
1945} Btttloir «»d Bio)^, 19i;0t K A I , 1976t Rfti oBd 
SiBgh, 19&1f Buorgmrft «t «!• 19&5)« 
Btaeo i t »as fo l t Boeootary to «i^trt#re 
dotail Btiidy on tlio factor• llko tuib^x ol io, tubor 
ofio, iteragc ooeditiOBo, tstorBtl •ofiOtitiMSt of 
tbo tiibort ana dlfforost eultiTfsro oontrilmtiBg 
toKordo t ie •tteooptiblUti' to danafe and 
dflvolepMBt of atornga rota I i o i l ooBditloBSt 
aaaBdnoBta of tba aoil nitii diffartat orgimie/ 
IfiorgaBit aatariala, aoil tasfwratetra and ooiatrara 
ato* affaetlBg fuaarial « U t of f o t a ^ , and tlia 
obaarratlOBa gatbarad uadar tteia atudy «ra praaastad 
is this ^aaia* 
S ft T I o W 
0 ? 
lEY ROT 
Storage dl«tM«« of potfttooo in gonoraX «Bdf 
dry rot osu«ta ^ yuearinia spp* to partloiila3r» h«T« 
l)toii rtriowoa \ty Boy« (1972)# Hii^ero, (1979)# 
B«ig (1976), OlofMOB (1976), Wollliiff (1976)t 
*^iizort (1977), ITaaortio •* al.^(1980) and drahan 
•t al.,(1981). 
Pathogtn 
Itara thaa twoaty yuaarlw «P|>* )t«T« bata 
Idantifiad oa potatoaa eaiaalBg dry rot aynytoaa 
(0* Brlaa aad Elah, 197€)« Za ttit Bain potato 
growl&g artaa of tha «orId» aoro ao in tnt aad Buropa, 
tha iwat ooasitn oaiiad of dry rot la tk l^agno 
Baaarlua paarulaiaia (tlbt) Saoo* (g«Bdljiat Tar. 
eaarwlau» (Saoc*) Booth), tbongh othar a^tetoo naar 
be iKportsut In e«rtain raglona (trpisal, 1929f 
Salnaaii, 19491 ITeKff, 1952? ^hltaliaad t j i^* ^^ 511 
AsoB, 1961; ^orodatf l^ril, 1970t Boyd, 1972f KUtora, 
19761 Klklialf^.llt, 1^ 761 l^aaloTalea, 1977f Pott aad 
Oota, 19771 IHitt, 1979)* X» *w?oi»a ana fartleularXy 
la UK, othar apaolaa of fuaaritn aatoelatod with 
dry rot arai f^oiyaportta sehlaaht* (Choaa, 1952| 
Ol>atoBt, 1970a, b| Batora, 1976), £. tyloho«iao^'ldafl 
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woIX* (Anon, 19701 Kart«, mi faiiturit 1979t Hornole, 
1982), r.mlptmrtug S«bl«ebt« (Wftlktr tM mi*wAt 
I971t B>yd aad fl«kl«, 1972), Z*SSJ^£SSS. ^^ '^^ ^ 
(FT*) Safio* (wallEtr mA mUtA, 1971)» f* 
«ythr»«por»ldt8 stlitrb* tA y»trl»inctttii (Oorda) 
Saee* {?feK«t, 1952), f »tporottiteoHta SIMHT^ * 
(T7P0ton«, 1970) ma ?»»§m\m9iumi fy« Xfi 8«rtli 
Atttrlaa tlie ltn«rHi« app* ftsseelettd ytith toy rot 
art «Ainl;r fteacmamia (Idli*) ^aee*, y»aiaX|>hiirttifl 
sofclMlit., f»trmi»1litooid8B Won*, F*gy»maeimg 
(^•} SMo*, y»«typfryg SehUisht* and X*19il£ll 
(Hart) S«oe* (salxnUt, 19261 vaias rt f^»^ 
1928| IS»07«, 19451 BftyeJ, 1972^* 
B»0iAc» Kurap* m€ kmtieittkt rtXatiirt l«port«iM 
•f dlffcrant ywiarlutt sp*cd«0 in tlw o«ii«a1i«ii of 
dry rot of petistett i s othtr parts of th« world liaa 
also b««o Btuiltd (i}j9r«, 1926t Btpponaart 19341 
Boshlaa, 1949t mt%*, 1952t dorado takll, 1970l 
Raiatko and Eaoaoda, 1975} Jantet 19761 Kiitarr*, 1976} 
Fott WBd Ootin 1977j aurkoTOf 1973} DsroihkiB, 
at ja«,1979f Sappanott, 1983)* IB Btiaala (Bolo ruaalft), 
Beroahkltt ££ £l» Jt904) found oatlaiia daaago to bo 
caufiod ^ y.aaalnitlaMi (54*3^) follc»»od ^ ft-groiiaooiie 
I'J 
•ar« aiauB Voll* tradtr losto* MBdH l^om £*3SS£HiSSE 
was found to e«tt»« «8xlia«ii dMiogo foll(3w«d by 
•oolMilt y«>mbiiclmi«t y*iKygyyum and ytoolaal 
(lbtr%.) Applo A wr. T«r« •ttaartil (Corfoator) wr« 
(Oorodolakii, 1970). imoroaa in Ooatral '^ loTaWLat 
ftoquoaoy of F.golMil vno aaxluua aad ^ a t of 
F»<niXaonia, th« l«a«t» in South Afrieat tlio yaaagtua 
8p9* found eaaoolatod with dry rot woro y.lttlblginuo. 
r»ortiwotgaf> y*o«yapogoa, aad y c^olMomn (Tyippoaatfrt 
1934)* Eaeaadoatal* (197S)» found y.aolaai Tar» 
ottaarttl oauslag aasiaua rot in Argoatlaa* Roaoter 
i ts fraquanoy aaa Xaaa aa eoaparod to Z*33SSSSE&* 
r>aolaal var* oaarulaaa^ aad y^yyaaaaawi vara alao 
r«adrdad (Eadtka aad EaeaBda» 1975)« Oovatrlaa, 
ahara reXatlTo laportenea of yaaarlua mpp* tea ^9n 
atudiad, azclodlng tfea onaa raportad abova iBOIadat 
Braaaa (firoll aad jouan, 1981), Mraaa Baaoaratia 
Rapublle (Janka, 1976, Gota wid 7%%%^ 1977), yiaXand 
(Sappafiaa, 1983)* Japan (Hoahlaa, 1949), 
Caaaboalovakla (XHtova, 1976) aad "^pt (MlehaiX 
a t j d . , 19f9). 
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IB iBdtft, ctraral fugaytua 9pp* fotiai 
M8oei»ttd with dry rot lneliid«t y»r«dieicdl« 
wv«» y><(t«inil«wi Mid y«trl>h»th»»tttdf fro« 
nesttrn ladift (iijrvlcar and KaMt* 192?t trypalt 
19291 19551 Batl«7 and Blaby, 1960| Baniah, 1964)| 
P»radigteola Tar* jafanietia froa 4aeaB (Baraah» 
1956}$ F«aoXaRl Tar* aadliw froa Allahabad (litrat 
1935)1 Ftexyaporua froa waatara UP (Agraaal* 1949)t 
l*23Si£Sli> >*y^ol*»» Attd F^folanl Tar* alBwei 
froa Slala (Padwlok, 19431 Ral, 19791 1981)• 
FACTORS AgFECfIKO DISEASE PWIT4?F-!FHT 
faaporatura 
luaarltta opp* dlffar aarkadly la ^ a i r 
taaparalnrt ra^lreatBt for grootli aad lafaatios 
(6oaa, 19211 Hoora, 1924| 19451 Do Harattf 1917t 
Whltahaad ot | a . t 19531 Burton 19i^l Wojaiaeliowaka 
and Mlkolaja Ka, 1975| 15utk, 19791 TlTOli «id jrovan, 
1^1)* Tha optiBa for growtti in evtl'lnra and optlna 
for tttbar Infaetioa aaad not oaeaasariXy ba tl}« 
aaaa for a giTon apaeiaa (Itoora, 1945i DaroiKlria 
aad mkhalchik, 1975)* fhla naa daneaatrataA ^ 
tt>ora (1924, 1945) aad Da Haaran (1935) who taportad 
that optiauffl teaparaturaa for y^araaa^am aad 
f>«—rulttttt for fsfowrabl* gnmUb. la «ulti»« ««r« 
24-27''C Md 50«C r«ap«etiv«]7 «twr«ft« for tttb«r 
lRf««tlOR tlMitt •ptiiBft ««r« 20-3v*0 aaft t5*C 
Mtj^ttirtly* Siff«rtBt sptelts AIM tflfftr ID 
^ t l r ^Mptyatave r«(pir«atiit for ipttmth m ««ll 
•0 litf«etion« F»g0l«nl vir* gwynliuBa sad 
f»gf Baettta TtftliTbartta grow boot in <sl^«rt at 
5-50*0 andf y^ambuelpm nA f*aa»tnela«B f # at 
5»19*C (Wojaiaaboaaka aad XlkoXajalcat 1975)* Aa 
ragarda taaparatara raqviraaMat for pattogaaialtsr, 
It la 5-50*0 for y*roaauffl •«?• afflibaclimat 1<=?»C 
for FtaalMBl Tar. oftarulauai 18-50*r for y«.|Brttee-
aporotdaa and 25-50*0 for ?«attX«on» oBd y^roaaao 
^"^ fff^MVPam (flToXi ond JouaB» t98l)* 
Hoaarart ^ara ara may apaeiaa aHlali liacra HIM 
aaaa optiaa for growth la eultara aa wall aa for 
tabor iafaotiott (Seaaf 192t)* Oanarall/t tba tabar 
rot la aora proaoaaood at lilgbar taaparatayaa 
(Saa i^Tt 19261 Agarwal, 19491 Salioaaa, 19671 
oorodoakll, 1971 f Biiagaat, 19751 LaagarfUId, 1975f 
Xrlaelibwsia aad ?att» 1974 f Olndratt 1984) altliottfht 
aovatlaaa Icwar taaparatiiraa ara alao rapattad to 
faroar tha dleaaaa (naaa aad <roaliit 1925)* IH wmnj 
apaelooi pa^ogaale bahisrlour la '.Largaljr dataralnod 
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^ tht ir«Tftlllftg "I^ Bperatwr** for lattaiiMf y*«iypwre» 
b««ows B«i-pft1teo«tBi9 •% ttoptF«tiii«« tolov 10*0 
(il«anr«l. 1949)* 
Ikry rot h u teto knofiiB ^ iB«r«B«t with th« iBertaBt 
In BtaoBplwrio bBaiiltr (9OSB« 19211 M»OVB» 19451 ^lte!i«»l 
t t ^ . t 19551 wartoB, 196^ 1 HtBrikBOBt 19T5)» tJniw iwi 
htlBiaitj VOtlBfl iB IWBlBd QttielOl' BBI iBfBBtlM iB r«4ttBBi 
(Diitt, 1979)* ItoBrt (19^5) fouBd l i t t l e Bfftot of HH OB 
tht rBtt Bf iBVBBlOB Of tUbBYB Bt "OlB BftlOBB tBOpeTBtUrtB f 
but Bt hlglitr BT loBBr tsBptrBtuiPBB, BPTBBA WBB fsroiureA 
tgr high huBldltjr* OB tht eoBtrBiy* OOBB (1921) worlclne 
with F.oiyBperwa, f^tylehothttolABB BSI ?«raiaieloQlB 
rtportti thBt grBBttr tht RR tht grtBttr IB tht rot at 
BRjr ttaptraturt* 
AB 1B mth teeptratarBt BtBtglBB Bpp* aXao rtaat 
dlfftrtctlall^ to hnaldlty (Sthaldt, 1928t WhltthtaA t t «a*f 
1955)« isighlgr ptr otnt sBtaratlBB BUB fooad aBBBBBar^  for 
PBBttratloa hy ftBytaattaa whtrtaa for F#oaBrttlBBa i t wm 
OBly 50 ptr etnt (Sehaldt, 1928)• OaoB tht lafBBtlBB la 
tttahllahtd, hualdllf aeta aot affaot fttrthtr AtraXopatat 
of tht dltOBBt* Optlana hanldl^ rBtBlraatBt aajr ftlM •ary 
u 
for gMwth ana •pomlation* Xti y«»oXinl vgr* »«trwl»tta 
m r«4ttlr«MBt for growi^ wtm 80*100 fit «•»% wlwroM 
for operttlatloiit i t ««• 75«8$ ptr MBt (BovetbldA «M 
mkluaohilE, 1975}* 
^ '^^ ^••y^* av* **^ Pftthogono* WomaXlyt 
thoy oan not ptnttrato tho uslarolctB okls twtf ostor 
tlurough «oiai4o, bmloto, •pXlto or Aooof losloco etfisoA 
\tf otiior organloM (Wtloo, t t ^^t 1928t sooll, 19441 
fiojrdt 19471 Tolottr «BA wiloos, 1990f folsttr rt ^ . y 
19521 roUttr aed Bogrd, 1952t t«ts, 19551 Anon* 19611 
Ssltli, 19€2| Ooi, 19S7I Bojd, 1972| HoAtIro ana foeanao, 
1975f Staehwloit 19741 mkbaiXeliikt 19761 O'Brion ana 
Bleu, 197€i OlofaaoB, 1976t AhaaA* 19771 Mtt, 197et 
Caajka, at al«t 1979i XM>roaltlEiB, 19791 Helao» 1960). 
fliarafoxoi stolAlag tuter ialiajr la tlxa l)a«t vajr to 
eoBtalB tha try rot loaeta (Boydt 19471 19781 Volatar 
at (a*, 19521 OlofaaoB, 19761 O B^rian mA tlab, 197«l 
fatt, 1976)* fuWra ara Bot attaokai nbas Hiajr ara 
at i l l attaobaa to tba pUmUt iBfeatlaii oooeriBi aaisl/ 
turottgh vottBaa <» yartlaularly i»9'? iaalaaa OBBB cflttaaa 
aurlBg lifting (8«aU, 194^ 1 Bcgra^  1947)* fbt fungui 
ia, boaavar, inaafabla of poBataratlBg aomaa eaXXna 
(BojrAf 19'!7t Staehawiea, 1974)» Tjata (1953) ataaiaa 
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tbt rol« of HtUfnt ^p%9 of iBlurlot in Him ^•^lc^pmtk% 
of dzy rot* Bi foBii4 tbot BOMPI^  8/9fdo of ^o vo'^ atoeo 
witli aoderoto Aiggor onto* oror 1/5H «ith olight evi««» 
•boot 1/3H vitti Modoratt bzuioto and tllflit lost thou 
1/I0th vltfa ollglit bruiaoo rottoa» nboytao I por oost of 
ftpftrontlj •ouBd ttibtro oloe rottoA* 
Itehttiioolly htrrtBtoi pototooo rtoolTO mean 
injurioo HitB bonA ploktA ottoo ond «>•» tboroforOf aoro 
front to dry rot (lflkhmlUbU» 1976)* o^yd (1947) tmmA 
Xooo dry rot iBfoetioa (45() i s bond drtoood tuboro tli«B 
thooo wbleh wort mohoBloally riddl«d (16^)« folotor 
t t ja*t (1952) ftloo found hand pie)rlng» hoiid riddling and 
tbo uoo of rubbor opool or rubbor ooattd ooroono quit* 
offootiiro in roduoiag tho dry rot infootiont 
Bioidoo att^ iodo of banrootingf tubor proportioo 
also dttomint tholr •naetptibilligr to danigo* fnbtr 
tint I ^apo and eoapooition aloo affoot tho mseoptibtUty* 
Tttbor with oaalX radii of eurratiiro aro aoro prono to 
danago than with Iarg« radiit Tnbtr firanoaa vbieh.it 
inflAitttood by tbo turgidity and eollular atarvotiao 
•arkodly inflvtseas daaagt vitbia a irariotir* Oanoral 
growing eondltiena vbieb iiioroftoo turgidity and ot l l 
tonaion in tht tuber thuo ineroaaoo anaeoptibility to 
otruotural et l l wall, froably dug tuboro 0f9 aore turgid 
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tbMi storvd 9ffB 9XA thus arc Mr* t«Mti^ibX« to 
oxftekisg and splittliig* }!Q««f»rt tin* •xttnt ant fos« of 
danagt will \m infliienetd by tftroRgth of liriii and tatomal 
ti««tt« of tho tubtfr (aroar and Bugbeoy 197@l ?lHibO0»198O)« 
ftt—rlua infootion through eitto» briiiooo« slrin 
ftbYMloBO and •isilar i»j«ri*« Inflietod in handliitg 
twieo in eoepsriooB to al l othor soureos (VOIM ot^  ol«f 
1928) ond, th«rofOr«, tbt liobllity of tubera to daiaago 
through dry rot during otorago dopartda atrongly on tha 
poretnti^a of tubtra injurad during harreating and 
aubnaquant handling (Olofaaon, t976| Oaajlca at |a««1979)« 
Riddling of petatoea aggravataa tha dry rot in atoraa* 
ExtanaiTo infaation of auaeaptibla Tarietiaa ia oftan 
onuaad if riddling ia earriad out juat bafora planting 
and tba planting dalayad bj inalanant vaathar or followad 
by dry aonditiona in aoil* ¥ha rotting eontinuoa in tha 
aoil and dapanding on ^a laaian aiaa at planting aan 
eauaa high inoidanoa of bUnka (Foiatar and wilaoB» t950| 
Boydf 1972}* soaa yuaaria eiuaa axtanaiva rottaga 
ragardlaaa of wound typa ineontraat to othax&nhiah do ao 
only whan the aoenda era daepar than 2tm (<fiToli at al«ff 
1986). 
Baaida natural daaaga, daeay loaiena oMaad by 
othar agents lueh aa Phytophthora infeatanat ywinia 
aarotoTora rar. atroaapttea, J?^aptoeyoag aeabtcg and 
17 
8pongo«por> tmbtwjMa ml»o aet tm m fATOurabl* poinl of 
t»try for dzy rot patbgODt (BogrAt 1947i 19721 8aitb» 19621 
BitrtoB» 19661 2)oroihkiB f t £!•# 1979)* k oo«pl«x 
pbyslologieal ftod biochosieal vroeoM of intoraetlon and 
•ueooMion of fungal and baeteriaX iMithofona taka plaea 
ditrlBg atoragt« g.lnfaatana, l*eagetovora •ar« atroaaptica 
^^ ^^P"* ^ »tg^ i^  ptnatrata tba tuber and eraata l^e 
eoDditioB for tha daYtlopaont af aa«l*9araaltia and 
aaFTOphytle fungi and buetarlai tho attabollo produeta 
of vbieh fora a farourabla aedlun for the aubaaquant 
doT^ laiHMnt of Vuearlua rota (Boroihltln £t a^ «f 1979)« 
lathjbridfa and lafferty (191?) and BadUce and 
laeanda (1973) btUoTad that panetratloa eould oeour 
tbrough tbe Xentleala of the tabor or tlirough undanagad 
eye or yotisg aprout* HovaTor, 9olattr •% j|l«t (1952) 
eould not obtain aueh reaulta* ?ofA (1947) obaarvad 
apread of dry rot iBftetlon from an infeeted tuber to an 
undamaged tuber tbroui^ eontaet and waa of the opinien 
that a loealiiad toile action on ^ e part of a retting 
tuber would perait the entranaa of tha fungit In an 
adjaaeent teber* ^eae roMlta howeTar wm net obtained 
by loora (1945)* 
Curing 
Sropar euring of the potatoea ean reduaa tha beafjr 
loaaaa incurred by the dry rot pathogen (Foyd, I952at 
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OUDBlBchan, 19531 m%—, 1954t 1955| Staebcuiei, 197M 
!•©, 19771 nttt 1978). BDjrtf (1952i) aafl OUtmton, 
(1976) fottod that atohanieftl daaag* ftt tftie tiat of 
htTTMt 4o«« not Itad to •xeaeelTo rotting during 
storage viiara tha Initial tanparatiiraa ara allova^ to 
rlaa in the curing parloi* Hovatar^  If HIM dwaga la 
foXloaaA I97 laa taBperatnraa» atoraga rotting Aaralopn 
•ara axtanalvaly, al'ttiough twah m9t* aXoaljr* Xnereaaa 
In taoparatnra (4*35*0) and parlod of holding (1*7 ^B^B) 
r^aultad In daeraaaa of potato tuber deoasr o«uaad bj 
r«aolanl» £«£oaoiM and f^oxyapama (Laa, 1977)* Holding 
at 19*0 for 7 daya aaa found aoat affactive in preventlnir 
tha storage rota. lieKee (1954) auggaated that tha Increaaa 
of reaiatanee naa not alaply due to anberliatlon in. tha 
wound heallnir proaeae tmt ta raalatanoe of tha ealla na«r 
the wound for, laalona reaultlng txom delayed Inoeulatlona 
WT9 aaaller than these dereloplng on fresh vennda* 
HoaaTsr, vound healing aa aueh i s alao lapertant 
(Cunnlttghan, 1953; ifeKsai 195^), ahloh Tarlaa greatly 
aaeng Tarletlea aren at low tetaperatura « 1 ^ aptlmm 
teaperature aa 12*15*C (fett, 1976)* Delayed aeration 
of the injured tuhera (24 hr) also help In deoreaaiag 
tisa fuaarial rota (Stookenlei, 1974)» 
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SODRCE OT IHfECflOI 
Sry rot pathogta baa Its origlB in tlie fitld 
libtM eoittaiilii«t«4 soil mt9 u tb« naiii tooM* of 
iiif«otloB (wblt«b««d vt «!•, 19591 AaMt 19€1| Sisith* 
19«2l BttrtoB, 1%6j Cf», 19«7l Boy4, 19t8| Bott, 19791 
TlToll t t ftl*f 198€)» fabtra ara goaevally Uftad in 
a eoctasiiBatad eonditioBt altbar divaotljr «r by tha 
ftdbaretiea of tb« a oil earrjlng ths fiinpia (Wbitabeai 
at &!•, 19531 Ano», 19611 fSaltb, 1962). Soltb (1944) 
recorded tb9 praaanoa et tba dry rot fnn^s in tbe soil 
acrftpMd from aaad tmbeza* Sl«ilar1,f %>yd (1971) fottad 
a vary btfji dagraa of Infeetirity of dary i^t in ooila 
aesoaifttad vlth potato riddl<ic» Tlebla leyceliiiB, eafiftbla 
of eeiiting itfactlon was raeofwfai frtm tbt aoll whara 
potatoaa had net baan grewn for tuo yaart (foiatar 9t «J#t 
1947ft)* Baalda eontaminfttad aoilt dry rot pathogoB onn 
alao 19 tranaBlttad tbraugb Infaotad 99»i tvtbara (Ayar* 
and BobinaoBt 1956| IttSTOdnyttk, 1960| t^dt 1970| AdaaSy 
1985f 7lToli at al#, 1986). f?tt«-«iifl neerotla, ffootly 
ea»aad hf wilt yaaariBt ia tha aourea of dry rot whorafar 
potato vl l t ia a problaa («iOfay» 192?f WbittaX, 1922t 
leLatf), 19981 autbria, 1959)* fuasritts aporaa say alao 
ba praaant In tba air in potato atorae (Betbybridga and 
Boaara, 1908| s«all, 19455 lanaada, 1949) or in duat 
(Saall, 19^5)» or M eontaiisation in aproutiag traya 
(f<ttlix%rl4g«f 1917)* flwM aouretw, hovtrer* POM m 
Btgliglblt tltk unltBS t&« tttbert h«f-« IwtB tnehljt 
mtmAU (8Mai» 1944l»| Folsttr t t |a»t 1958)* X>»attl» 
(1985) ftdToeftttd the tt«t of witoU nooi tutors la ro^otng 
tilt fUBgftl popiilslioii in toll and tliavtl^ ttit dxy vot 
laftotion in ttovto* 
yjBER APE. SIZE AHS STOItJU?! 
fttV«r rotlatftBOi to dry rot fluetiiatoo wiit tbo 
•go of tho tttWr tfid storogt period and tooporaturo 
(Po^ybridgo and l«ff«rtr, I9t7t ifoort, 19t4t SaaU«1945t 
X.«iaadt, 1949t loi , I950t Bofd» 1952t BfeliBa and ^oydt 
195ni MeXoa, 1994| Bato «f$ai«it 19$5t «oj«t 19« t^ l«o«Mr 
and Potsoid, 1972$ Saeaodt at al*t 19791 7oiit» I97€t 
Sappanast 1962)* Tuber auaeaptibillty to dry rot 
ganarally Inoraaaaa with tha iaereaaa in tuber aaturitf 
(Pa«ijrbridga and laffar^, 1917t itoora, 192i| Siaall* 19451 
lanaada, 19491 Bovsar and Pataold» 1977| l^nt, 1976)* 
Sappanan (1962) bovarart found tbat tubara w«ra rftf 
«i«eaptibla during tba aarliaat hanraat tiaa but tiMir 
reaiatanoa iaereaaad during tha e^ )^ »rsa of tha aaaaon* 
At harraat tubara appaar to ha?a a oiaxiaaa raalatanea* 
SuaeaptibiXii;/ inoreaaaa throughmit atori^a to a saximtt 
(Stei, 19501 Boyd, 1952b| Mta-4«i^, 19551 iHint, I976f 
sapp«9«n, 1982), Rowarar, eontrary to thia liolaa and 
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Boyt (1952) rtportta d«ex«M« in tub«r cuMeptlMlltgr 
vl'lb iBer«««« ID ag** Rftt« of InemaM of •uMeptiMlil^ 
irltli tuber agt !• dlff«r«nt for th« fmarittm «p«elet IMI«A 
A« • t«st pathogen (MoKet* 1954)* k iilgh poalc of 
•uoeoptibllity «a« cotioaA In iwiatiura tubora In tiio post 
flovorifig period by Boyd (1952)« fhit It folXovod by A 
•lidden deereaM whleb reaehta a nlBlmts vbtn the houln la 
doad* Thla auaeeptlbilltx vaa not eaoribabla to l^lusoae 
of the akin of the Iwaturt tubera bat to i^aloIogloaX 
or ehealoal cheagaa in the tubera (Boyty 1958a)* Whan 
"^ e hauloa are reaoiradt auaoeptlblUty alao deereaaaa 
very quickly and la oXoaely related to -Hie auoroaa content 
(Boydi 1952at 1966)* After harveat* the Inereaaa In 
reduelng augar eontento la aeaoBp^iled ^ Inereaeo !» 
tuber aueeeptlblllty \m% theaa aro not dlreetly related 
(Boyd, 1966). 
Storage tenperaturea alao affeot ^ e dry ret 
derelopaaDt (Itenn and Joahi, 1925t lolf 1950t Boyd, 19521 
Seppanent 1982). Boyd (1952) reported that lov tenperatura 
atoraga (30«f) before inoeulation even for alx iiaekt# 
deeraaaed the tuber auaoeptlbiUty to y^oaerttlauB eoaparad 
with the normal taaperature raa^i of potato itort (54*a»f). 
Seppaaen (1982) obaarrad a rapid deereait In realatanet of 
tubera which were pre-atored at l-m m and axtraiaa 
teiaperatttra (6-24*0 )# Suaceptlbillty to dry rot «a« 
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iBsttaA of 3*C (Itel, 1950). K«e(md« Si S^** (^973^ 
r«por%«A tbftt tolA etorag* tAsperstur* at 4«c Aid not 
eoBtrol rotting in tubers inftetod with y»«ol«Bl Tar* 
t«aartti# 
Btalda steragt end tuber age, tuber aiat also 
affeeta both tuber danege and ita avaeaptibillty to dry 
rot (Boyd, 19521 Hughea, 1980), nughaa (1980) reported 
that tuber aiae and ahape at ve i l aa eoapoaition Influenee 
the tuber auaoeptibility to daaage. Iiarga tubera vara 
•ore euaeeptible to daaage than anall tubera* Aa regarda 
dry rot aueoeptibility, Boyd (1952) obaerred large aiaad 
tubere to be oore euaeeptible tlias anall ones and, atalk 
end Bore eueeeptible tban erovn end* On tbe eontrazyt 
Sharna and Cbauban (1977) reported tl&at iBfaetion due to 
?uaariua oeeured aore in aaall tubera than in large anaa 
while with ?enieilliiia and Efwiaia, the rerarat «ae true* 
MECHiffllSM OP EESISTimCB 
In aany reapeat tuber auaaeptibililsy to dry rot 
doea appear to be aaeoeiated w i ^ higher dry aattar eontant 
e*g* the atolon end of the tuber vhieh aontaina aore dry 
•atter, ia aore euaeeptible than the roaa and with Xeaa 
dry aatter (Boyd, 1952a) and aaooth akinned Olyapia tubera 
Which had a high dry aatter content are aore euaeeptible 
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thm rough akinntd tuber* (BehoeiMt 1967)* SvsMpUHUIssr 
!• rtduotd together with dry Hfttter if the grovlng period 
i t shortened hf early planting or early hsuls raooTftl 
(Boyd, 1972)* HoweTer, applioation of nitrogtii« vhioh 
lovtra dry awtter content, slao tendod to ineroMO 
eusooptihllil^ (Sehippert, 19€2t BQyd» 1967)* 
Ghlorogteie aeid preatnt in the tul»er* befort 
infeetion (BAtt«6Bith, 19561 Welling, 19761 VaMrua t t AIM 
1980) and induction of riahitis after iafeetioB (Metlitakii 
and OaaretakOTtakyi 1970| Boroahkin and Iii1ihftlehile» 1975) 
inhibit the grovtii of dry rot fuaariiit HONiavarf the naturt 
of defenoe meohaniaa againat Viiaariuii infeetion ie e t i l l 
not elear (Boyd, 1972)* Neither solanin nor chaaeonino 
(MeXea, 1961), augar eontenta (Moorat 1924| Beyd, 1967)f 
oanotie fsreeaure (Radtkat 1969) nor ortho«4ihydroiy 
phanola (Griffin, 1964) haTO been found directly Meooifttad, 
One of the Mat obrioaa TariabUa itt dry orot 
auaeeptibility ia tht Tarietftl reaction nhieh haa bean 
reportad by atToral worktra (Moara, 19451 SalaMRf 19491 
Haica, 1952i Whitahaad ct al*, 19551 Aii«B> 19611 tmrntuTt 
1961$ forcter, 19751 Stppantn, 1982)» Boyd (1952c) 
identified t»o faetora in tba actiaanent of ficM 
auactptibili^ of Tarietieai i ) «ie ^yaiologieal 
reaiatanca of tlie tiaauea to infaetion «)d i i ) tha 
oeehanieal reaietanea of tht paridara to voundlBg# 
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f r « B ^ and B s i U y (I960) a lvo ropffr^ti thAt 
su tMpt ib lUlgr to iB-terMl moA e z t o n i a l daaage s r * 
Bot B«e«s»ari l7 eorrelat*41« 
SYMPTOBffl 
FttairittP Bpp* nay e«u80 Tariolor o f nfrnp^om m 
potato titbera* fbay raogt f so» dxy i^ot to a o f t r o t . 
s o f t ro ta aotnttiaaa balag oatagoriaaft iBto o o l a t aaS 
wX r o t ( 8 « i t h , 19621 Svrkova, 1978 ) . Bvy r o t ayaptoaa 
eas be further eatcgorit^a into tbree tjpoa (Boyif 1972) 
dapenAlng opoB the yuearltta apaeiaa aiwoeiatad vith.it 
(ioora, 19451 MeXOe, 1954} ToyA vA fiekla, 1972)* 
UpatoBo (1970) reported a eorlqr-rot of Swff Boyal 
potatoea oauaed bj ?»o«yeporu«» l^eaa aysptoM wart 
obaerved 1B the fora of dark browOf auBlcaBy eerbj 
lealoBa at the tlaa of liftlBg* y.eryaporua has bean 
aXao reported by HaBpeoB et al*f (197l») to oaiiaa aunkan 
leaioBa appeariag at harreat. Itai (1979) alao reeoriad 
ralaedf broiled leaiona reaaabliBg t^at of Oeapora 
leaiOBa due to f.efuiaatii* 
Over the yeara» large Buober of ohesieala h«ra 
beoB aereoBed agaiaat dry rot by oeTaral voikara (Boyd, 
19471 mrdoeh asd wood, 1972| tfajera, I975f Olefaaoft, 
19761 Radtke, 19771 Johaa aad Adas, 1980| Dorr^ shklB 
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ftBl KLkbalchlk, 19811 Qrahaa ct ia*t 1961| B«4iB and 
Cor«, 1983)« Cbtmleftls utoleli iaif h*9fk «ae««»Btully 
iittd agalBtt dry rot ineluAtt orgsnoHMveurials (Foiattr, 
1940$ Folate? and fllaoii» 19431 I««ten» 1952| RoblnaoB 
• t 1^ *1 1960| Paragxlntf 19731 SHaroa and Bliattaoba>77ftf 
1976t Rait 1961), fhlat^ndaaoU (BcHoser and Patsold, 19721 
mrdoelt aod Wood, 1972i PatsoU and 6ahr«a,1972t Mtijem, 
19751 BUljara and HA, 1976t "iadtlea, 1977t Umhin eU 
HtBrikaan, 19781 HanrlkaaB, 1978| iflda and OagrUy, 1960t 
Xbo^ ralcoT and Ada^ran, 19811 Bl*Tot>ali]r • ! ^l** 1982| 
jOiow^tik»Wf «t 1^*, 19821 Badln and cara, 19831 Taaea and 
StoianoTiel, 1983), Bano^r^ (Olofaaon,19761 Ad aa et al• , 
19781 Sorothlda and mkhaleliilr, 1981} Itenit i and ?oaehl, 
1981} Klie^ ralEfrr t t j ^ * , 1982t Baohat and tordaet^e, 1983), 
Dlthana IM3 (Kaaeestb) (KlioiyalcoT and AdaoQran, 19811 
XhongrakoT t t al*, 1982t Mehat and lAfdaelia, 1983), 
Zlnab (notta Jt al», 1974f Mehat and X^ordaelia, 1983), 
oarbandaila (Adas t t ^a*, 1978$ fUda and Caylay, 1980| 
El«Tobal3jr et ^ t , 1982), oarboxin (tl-fobatogr at (^.,19821 
Baehat and lordaete, 1983), tniopbenata aatlqrl (Doroabkltt 
and mkhalehilc, 19811 Mnniti and Foaehi, 19811 Bacfaet 
and XAxdaoha, 1983), fhirm (Datofra, 19761 Kba f^akor as^ 
Ada^raa, 1981), banttaidaaola (#ote and Adas, 1980), 
aapaldol (H-^ayed wd i?1-«aiart, 1977), foiisaldahydt 
(loreaii, 19731 Bitora, 1976), fartmaaent (foiatar aid 
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wil»oB, I95O1 R«aTlll, 19541 ParridOB ana Dovnlo, I960) 
AQd others(Poyd, 19471 Anon, t948f Rtwton, 1952f Foltt«y, 
• t ^ . , 1954*j mttf 19791 R«l» 19811 arahWB t t ^ t * 
1981). 
iMwrtloB of -Ittbtrs la 0.1 p»r iwnt A«1* orgmo-^ 
mrevrlftls toltitioB for OBO nlaistt st liftlag tiao « M 
found ouitablo for tlio tontrol of dry rot (?olotor,1940U 
Folstor oBd wlXooB (1943) howoror, ootod \ha% troBtBwnt of 
ttt1}«rs mth orgoBO aorourlslo did not ttring tho dryrot 
iBoldtBot ^lo« 4 ptr ooBtf rtMOB t^ olBg that tho ohosleal 
fallod to poBOtrato thoroitglily into tlio doopoat wouada 
(Bejrd, 1947)* Saall (1945) 0ttgg«*t«d tbat tba troatneot 
of tuhora ean aafoly h* dona In wiotara at tha tim of 
riddUag laatoad oft at llftiag tlow* m tapiiaalBed ttia 
naod to ra«4l9 tlia tiibera lasodlataly oa arrlTal* 
ABongat all tht eboQleala roeaatly oorooned» 'Ihla^endftMla 
baa glTta tbo noat ooaalatont and relia^la eontrol of 
dry rot (Boaaar and fataold, 1972t lAirdoeb and food, 1972| 
Badtka, 1977; laabla and Hanrlkaaa, 1977)* Tble 
fungielda ean be applied aa dip, daat or fiiat trtataont, 
howavar, baat result a vara obtataad whaa i t waa uatd as • 
dttat (Stofdoch and Wood, 1972? "^ -^^ o^ ^^ y J l SiM 1982). 
Tttbara ahoald be treated at llftiag, preferablj vltbia 
2d hra of lifting (l^ mg, 197«| Badtlte, 1977). ^werer, 
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good eontrol of dry rot was obtalBoi upto 7 dogra of 
llfttng (Iiaoliin and nonrikoon, 19T7). tlod^ artif ic ial 
ioooulatlon taata, good eontrol was ot>tal]iad u^to 14 dagrt 
after laocuXatloB (R«nrikaen, t978). 
I . 
Boalda tttbar trtatoant, fucilgatloc of atora houso 
with 1 par cant formalin or 5 per cant ealeivs chlorida 
haa aleo taan uaad to eontrol the atoraga rota (^reeu, 
t973| Rutora, 1976). 
In «ie tigSB, antlMotlo aetlTltjr of frlehodaraa 
IcoBiB^il hao alao baan utiliaad by applylir^ Ite eonldlal 
auapenalon to tubera before ataraga* a^dTOdeyuk (19^2) 
elaioied 50 per oent reduotlon in dry rot Infection tiaing 
thla aet!;od« 
fPSARUI f l l g 
Ooaa (1925) rarleaed the work done on Fnaarlid v i l ta 
of potato In Ita e n t l r l ^ . Slnea then BO axhauatitt 
reTlav haa bean brought oat OB thla dleaaaa» although nosy 
workera have doBe extenalve vcvk on apeelfie aapecta 
(Goae, 19251 193«l Caldoronl t t g^,, 19*51 Srlvait«ra,1970| 
EaeaBda and Radtke, 1973| Fadtka and /^ aeanda, 1975). 
LOSBBS 
I<oaaaa due to potato imaarlal u l l t oay oeeur In two 
wayat 1) killing of the planta due to wlltlBg and 11) tuber 
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rot du« to otta-ond tuber neoroolo* fioHi tbo Xoesoo put 
togotfatr, doponding upon tfeo roglon* cllaMitt ftRd varloty 
n^ eauoo hewifj loeooo to potato «rop (Anon, 19241 192tt 
MMTtlB, 19251 Morrio, 1926! HcCoMn rt ^ . t 19261 
Bftttraao, 1932| U&th and Barling, 19551 CKiaa, 1936t 
Fotara, 19431 Roahlno, 1949* Munela, 1949| Caldoronl t t ml.i 
19541 Outhrlo, 19591 BubtntaoT, 19^5f Paatorlno, 1967f 
SrlvaataTa, 1970), ^CuMn t t al«, (1926) raporttd 2 por 
otnt loaaaa dut to FuaariaX wilt In l^naylfaBlft* TB 
iJlontafio, loaaaa rangtd froa traoan to 15 par oant (Horrla, 
1926). Martin (1925"> raportad 5-100 par cant loaaaa liJ 
the oantral aB<3 aouthem ^liatriota of Ka» Jaraety* At 
Idaho, in 1957-1958 JHiaarial wilt e«iuaad by y»aolaBi rar. 
auaartii waa raportad to ocetir on aoro than 1,000 aeraa, 
eaiialng 3*100 par oant losaaa ahiefly doa to ataai-and 
tvbar naeroaia (Outbria, 1959)* mbantaor (1965) raportad 
50-70 ptr cant wilt infaetion in south-Baet Kasalcuatan, 
USSR. Eioilar obaarrationa vara aada by doaa (1956) in 
tha U.S*A. Patara (194?) baaad on yiald data gboaad a 
loaa in yiald of 38*9 per oant* Be oboarfad that taoat of 
tna prodiiea of the ai l t affaatad plmita aoiild not pass 
V*S* grade and thiia the eeonoaie loaa aoold .aaount to 
about 80 per cent. In India eooooaie loeeaa oaiiaad ly 
tbia diaaaaa are not wall doounaetad altlioai^ oaaual 
obaarratioBa in oertain areaa haira reraalad that ita 
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ineldciiM nay b« VB high MI «0-T0 per t»n% lo e«rtai» 
fleWt (8riv««t«v», 1970). 
PATHQGBS 
ItelDly, tUrt* rwarma tpp. art ftsaoelftted with 
potato w i l t , • ! • • , y.aolaal (VaJPtO f . o p . emsartli (Carp.; 
Shyd. ft Hana* (Carpentor, 1915J Faaltall, 191«l l»«rrua and 
ChuWf 19261 Uttceit, 19491 MTla t j . ^ I M ^9511 rjothrif, 
19591 Srlvaatwa, 19T0| Sawlnarlo e^i^M ^9701 o'Brltii 
aod Rich, 19761 Ooth and lab^, 19811 Ruguelet and llooker, 
1981f Blch, 1983)1 y.oxyapoTOa (Sthlaoht) f . ap . tttlxroai 
(wr.) (Whftitl, 19221 Bltby, 19251 «anford, 1924i Sartln, 
19251 Horrla, 1926f Barrue and Chupp, 1926f Partrldga, 
19261 f^hluttbtrgtr, 19261 n t t M B , 1929t llT«ra and 
Comall, 1929t t*»rrla, 1910| sanl, 1930| iwmood, 19^5f 
1956 J Cofta and nrug, 19371 Baaan Dt fiaqurat 19551 
Paatorino, 19671 l a r l a l , 1970? SrliraatMraf 1970$ O'^ltB 
and Riohf 19761 Goth and "febb, 198l | I'fuguelet and Hool;ev, 
19811 Rieh, 1983) and f.avanaeava (Fr«) Saoe. (lieTi«an» 
1938t Hodgaon at jd*, 1974} 0*BrltB and Rlob, 1976t Oo^ 
and ftbb, 1981$ HoguaUt and Fookar, 19611 Rloh, 1983)* 
Baaidaa, ytomaofua haa alao bean vtportad tttcm South 
AfSPlca a« a wi l t Ineitant (Ropkina, 1951 ) • In India, 
• * ^ ^ l'22£S2HHi ' • •P* ^^gQBJ •»<» F^aolani f ••»• 
auaartii hara bean found aaeoolatad with potato w i l t , 
fiowtrar, F.airanacatta haa alao baan raportad f»oa Simla 
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hiXlt {omi, 1979)* 9««ia« tli*«« tfart* viwel*! 9m»f 
y»«uemtf« (Rai, 1961) and y^ aemalBatnB (Bai a»A Hingh» 
« • « • • • • • • • • • • • • » « » aaMaMMUMHMMnaMW 
1961) haT« baan fo«B4 aaaoeiatad ultti atan, feo% and voot 
rot of patatoaa* 
Amngat thraa aaln ai>eelaa» Y»oiy«pQgttgi f ••!>• 
tttbtroal la aeat vidaly dlatrlbatad, tut laaa pathogeBle 
^^ £*£S2£Sl f*tf* auaartli (O'Brlan and Riali, 197€| 
aoth and tab b, 1981} Blah, 198?)« All tlia tiiraa speelea 
proAuaa their oaii typlaal ayay^aa In the flalA vhloh halp 
Idantlf^lBg tha apaaiaa IsTolvad (doaa* 19361 0*Brlaii and 
Rlehi 19761 Soth and Hehh, 19811 Hog««l«t and Hookar» 
19851 Rlahf 1965)* fbay alao differ In thalr taiaperatnra 
ra^lraaant for frimth In oultara otdla aad iRfaetloB of 
tht plaat <aoaa» 1956} doth and labb, 1961| Blah, 1965)* 
SrlTaatava (1970) ohaarrad YarlatloBa both la 
•orphology and Tlr«lanoa bataaan tha laaXataa of 
?*oryaporBB f^ ap* taberoal aad y«aoXaPl fcap* anaartll 
aa wall aa within tha laolataa of tha 9tm% apaaiaa* XB 
•orphoXogyt Tarifttlotti] wara obaarrad with ragard to kind 
af fflyoaUvB, eoXonr of ayeeXlwa, ehnaga in oolour of 
wyoaXluB orar a period of tlae In oiiXtttrt« m& •!•• i^ 
eonldla and ehXaaordoaperaa* In pathoganlelty, y<golaBl 
proYod Bora TlruXent In atarlXa aoli thae y*ouapftrtta# 
HovoTer, fyr9f aaa traa 1B BaturaX aolX* 
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tialatrotl ver« foiiiii !»••% ultli fa«igftB«ti« •«lfiuit«t il^ oll ax^ 
mlm followed t f oopiwy mx& teoros twt solyl^ doiittii retairaed 
i-tei ^rowm (Oiaiaeliary* a ^ ^«Bli«rt tW€t t9775» loaptms® 
to exteimal eppltottion of vitsaiso tim poaltlvo oxooptf 
^Isatfit wbli^. r«d«ot4 the gttmth (Ummhe^m ana "'lyeiltfti', 
1976)* l ix la is ayoollal gtrnth WM ol^ttioei «i%h ^ l e i e 
hl^rftsido wfetrewi I M »M 2** 8f ovpportoa ttio naxlaiBa 
•porulatioB (iARftolioryt m^ fmlriiiri t^T?)* ftio optlimi^ s 
jH oiKI teeporo'lero f«f tht fwoftto utrt 4#f ^ 5*1 »w5 S'9*0 
rttpeetlvtly (^tnaoiiorytt 19?7)« 
Soil tomptratiirt ani mototiird are ^ o t»o eiaiB 
faetoro vlileh afftot tht iiataoo atfrolopnifit (Wmn m^ 
fogpwkoar, f922t (loot, 1925i 1924| f%ei» 19Bt (^ml^ 
19401 dvaa asi f o ^ t r t 1940t loakofft* t959$ loofeto^yfa, 
19S9I mbtntooTt 19621 o*Brl«ii md l ie i» 197il i o ^ eaS 
febc, 19S1| Z>oaob, 1965)« I t i« neuallf oonoiloroi & 
tmt utAtiieir dltoftoo (iooo, 193it nemftlot iiiiA Iool»ri 
19311 Loftohi 1^3)f •!Plough ipOGiot ievolvofl dif^ot in 
'^elr tosptr«%ur« rt^iiirtiiioRt (Qoos, 195ft Dt^tt* 1979t 
Hogttolot and Hookoir, 1^1$ doth asd w%%h^ 1^1)* 
P»oiya;pogttis and to aoM txtast y^ ayapaoants ira laort 
I) U 
pfttbogeBie at higber t«aptrfttur»« (2{l*e and AlMiirt) 
«ber«M f^golani f ••?• •tta«yttt i« mxt^ iiifte'tlT* «% 
HoughtUt aaA Hookw, t9St)* §«•• ( If25) fmindi dl f fermt 
B^ftiiit of y»e»yipoftta •eryiiig in thiiiv opUnm t«ispeir&tBr« 
rtqttir«wfit for growth . by fttltast 5*^ C* fit furtlior BotoK 
thft-l ft toai^rftturo of 18*C ssd bolov ar« vory tiBfairotsrable 
for diteaot aoT«lo9«entt tbt wsount of InfeetioB inerf^asiiig 
Willi tht riftt iR t o i l toBferatiirt upito 1CH»C» (!««» (191^) 
roportod 2^*50*0 M optima ttaporatttrt for s^tmth. in 
eultvro aedia aud 30*0 for Inftetiotin Ho fUrtlior olMorvod 
that iaftetioB through out^  aeod pioooa eeatr at lo««r 
toiiperatiiroa (14*0) utao*, Siallar ohaarratioBo wart aada 
by ?^MtllaB C19t5). tiBdtr mm. eondltloBa, f »o«yeporttia waa 
ohttrrtd to iBftet the plsBt through root haira at 16 to 
20«C at 15 oa» dtptli« Maaa wilMng oeoiurtd at 2? to 25*0 
(Btthtntaotf 19€2)« fesporatvrt rt^BlxtntBt for g^golaRJ 
^*"^* •^ffltyl^ t^ btvt alto hftB stitditd* fha optinaa 
temporatBra for diataat dtvelopatRt waa ohatrrtd to b« 20 
to 25*C« At 50*0 BO iBfootioB was raoordad* hiit alight 
iBfaction eottld oeeur at 12*C* Optiemta tamperaturo for 
growth iB oulturt waa 25*e (Soaa, 1924| 1956)» Tht aaowBt 
of tuber iBfaetloB was obaerred to b6! aaxiaua la eool 
aeasoBB and the tTidtBot ahowtd Hiat i t waa priaarlly eeuaad 
by P«aoIaRi f.ep. tuaartii (foae, 195^), 
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Hli^ soil •oitturei sfaelally trrigatioii i s 
fftTOurftbl* for di«e«a« dtirelofaeiit (Biittt 19791 Bleb* 
1989)* OOM (1923) found that sftor th« ptwrnt Is 
infoetodt re^uetioii in toil ooietva?* fteeoatnatoe the 
wiXtliig* H« further reported that the BMiHuii dieesM 
appeared In pl^ta with low soil teaperature durlni ear3^ 
period of grow^, and Mth a deereaaini^  aoil aoieture 
aeeoeiated with riaing aolX teaperature in the later 
atagee* He later (Ooas, tf?€) ebaerred tltat ?»o»y»poyti« 
reqiidfa dry weather for iofeotion whereaa y»aelaBt f•ap« 
euaarttl wet weather* 
BttbentaoT (t9€2) ahowed that y»oiarapoyttB wilt 
deirelopa £^at aeTerlly in poov aoila whe& patatoee are 
planted earlj and oooara oa a large aeale with inadecmata 
irrigation* ioveTer» KonlCQ^ a (1958) waa aaeeeaaful in 
eheeking the ftoatyaperua wilt hgr oaintaining aore than 
85 per cent aoisture during flowering and 60 per eent 
afterwards. Ooaa (1956) noted that wilt waa alwaya 
high in earlj planted erp when the teapermtorea werw 
relatively high and he further ohae:rrad that dalajring the 
plantinga would help redueing the wilt Inoidanoe* l^ atAaa 
aoil teaperature and HH, antaj^oniatle ftongi ilao affeot 
the wilt pathoien in aoil (^11, 1973 )• 
3'i 
Totmg and T^aimt (t921) r^ porlfvA that viltifii of 
potato pla&to mwif ha prodnotd Igr vatot aolutloii of m 
aloobollo preelpltato dorlYti froa 2Q daja oIA oaltaro 
^^  g*«^oPwrtta iB Rteli«Nt*a aoiiva and ttms aogatoi 1 ^ 
iroXo of pSjugglBg of •«80«X« in tlio aiXtiag f^ onoiiOBa* IB 
Ritaalat lipidiBa (1995) fotind Hiat toxlB*oxtraet w%i^ 
ooBtaiBtd hlghaat aantBt of aaaoBla iBduotd iMxinna 
ulltlBg ayaptOBB* Tlit off tot «a« rovoraoi If tlMi a«K>Bia 
waa rtaoTod froa it9 oxtvaet and tliva thoy proposod that 
toxlo prinelpla la aaioBla* ?l^aaa (19^9) i^lated a wilt 
liidtieing polyaaeohxida f^a y#aol«Bl f^ ap* tuaartli* 
Vhoxoaa Sail {t972) looXatad faoarle aoid froa ^o 
euXtore flltra'Ni of f^ oxyopexqa aed atiowod that i t aota aa 
•lTo«*toxiB ia potato plaBta duxiag patt^fOBoaia* nmmm9$ 
aha (llaU» 1973) agrood aith the aarXiex xapoxts aoasated 
froa othtx eropo that fuaarie aeid» hy Ita Toxy BataxOf 
08B not he the priaaxsr oamao of «lXti&g« BolXiag of 
euXturo fiXtrato fox 15 aiBntaa xedaeod ttia affioaoy to 
prodaeo wiXtiBg» luweText the filtrata aao al)Xa to produce 
the viXtlBg ayaptoaa even aftex 50 fliaatoa of holXing 
(UaU, 19T3). 
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•OM of HiM htcn h9m m99»99tvllf va«4 in «oiitftliiiB« tl» 
r«Mrl«l wilt of poto^ (^ oroAliiOt 1922$ Anottf t^rri desof 
tf54t tf3Tl BufeOBooT, 19621 Bo«pl, 1fT5| Font, 1976t Moh, 
1969)* XttlobiBg vltli nhoot olprtfi »•• offoetift in 
rtdueing tho yototo wilt iBOlAoneo fyo« 47 to 24 902* e^ n^  
(ABOBf 1^4)* 
faarlor osd moigott, (1994| 1940) jroooaaotttoA tiw 
ftin^XleotioB of foraoiaohjrdo duot ^ t ^foro flMttiiii for 
tiio ooBtreX of pototo iriltt Api^leatioB of fmpm (iOO mA 
120 g/ot*M*) iMui fouBd to roAvoo tfet Hilt ittOldoBoo by 12 
9t» ooBt (mteoBtiOff 19i4)« OaUoroBi ^t |^*« (1992) 
fouBA dloiBfoeUoB of oood tnlMvo « t ^ 1 •5 fw ooBt 
Mroitrio ohlorldo ^iiito ootlofootoa^f in roiBoisg tlio 
fioU iBfoetioB of »otmto wilt* 
DRY HOT 
1 . ISOLATIOK AKP ISBBTIflOATTOW 0? ?OTait TBOlatlon 
of foBgi froai Infvcttd tiibtra ««r« •«&• on "Potftto 
BtxtroM Agar otdlura wh«rtat, l»t|rto!i«-?WB (notified > 
Mditm (?iiptfriiMf 19^ 7^  «60 ustd for iselfttiofi Qf 
fungi froa tvlMr vaehinga/aolXs* 
Potato Dwfcroet Agar {H)A) 
Potato (ptalad) 2(K)g 
Agar 208 
l>dxtro*« 2Qg 
^Etropto^relB aulpbata 0«03g 
Watar 1000 ee* 
*Thla eoaponant waa addad in the madiuia aftar 
•tarlXisatioe bafora plating tha nadluai. 
PapayJsaa* PaptMia»F(a?B (aiodlfiai) aadina 
Biptoca 
Agar 
Potaa^lun dlhydrogan-
fboaphata 
Bagniaiun sulphata 
fmV' (75^ a»i.^ 
Oxgall 
•StraptoayelB auli^ata 
15i 
20g 
1« 
0*5g 
0»5g 
0.5g 
0.1 g 
.1 / 
•frrtrnfoin 0.ei5g 
t«%«r lOOOee* 
«?htM ««re Aid»4 after •terilisatioB ef tlit 
iMdiua. 
Icftetta tlsiuts «tr« fvoetssea m ^ r 
•t&a&tfrd praetiet Md traB8f«r£«d to P.B.A* 
leeXstioB troa coil « M aaft« Ir dii««ioB piste 
M^od (fakMiM, t927) nhtreM imUt vai^ings were 
dlreetjjr plated (0.5 •l/petrl-pUti)• Petrl-platee 
were laoettlated at 25t '^G foa? 7 ««r». 
/of**. 
leolatee were purified and j^t ideotified at 
CMI» Ie«v fioxey, ?!Dgland« 
*) fHI IgQCITBIIIt H «ie t i ie of each inoculation» 
the fuaaritiffl ieolateCtl frtelily grmn for 10 day on 
PDA was taken for tli« etody* ^port soapeneion mm 
prepared in aterillaed dlatllled water from tO day-
old eulture(e) and ealilafated to tlK)0 peropagulee/al 
atiapenaion. 
ii) mmma 
•^^  ConE-Boyeg (lodified Petliytoidge and lAfferty> 
1917)1 (M9 liole vaa bored in tbe tuber preidlously 
aurfaoe 8terilised» aeroae ite brendtli 1^  uaing 0*5 ^ 
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dlft «t«riliifti oerk l»or«r« fvo M-Cs of inoouliia 
«iftti fr»« fro» iitdl«!it ei2t fres l^ «i ••rgitis of 
aetlYoly grovlng f^ogi hf uoiig 0*2 ism eork borer t 
««r« plao«d In tlie hoU whieh «S8 thou plugged 
froa botb tht tflie Igr re-filling tbe tuber tisgiue 
core ttia waic«4 to asvoid ooAteainetiof^ • 
*^^  iPeieioB * AB ineieioB* 1 x 1*5eii, vas giiren 
to "^ e tnber with e eterlliied reeor blade stid the 
inocQltim sat «ae plaeed in i t ueifig inoeulation 
needle* It wae tbec aealed with pssrafin wax* 
2*5 l^iP-prictI Skin dee^ wrialr (iwiijerfteial 
iBlury^ «ae givee in tbe eiddle of 'Hie tuber m€ 
inoeulue eae placed underneath tbe priek and oovered 
with the i^in flap* fubere were then wrapped in eoiat 
eotton for 24 hre* 
2.4 Soil elurry (Hide and eayley, 1980)t Tubers 
were uniforisly wounded bjr using a aterilised needle 
and dipped in eoil slurry (t port wateri 1 part soil) 
eontaining Fueariui propbgulee (100CI propagulea in tg 
Mil elurry) for 5 ain. Treated tatters were dried in 
^ade 01^ thereafter mt in a plaetie box lined with 
wet ootton* 
IneubatiOBf unleee otherwise stated, was done 
at 28+1'C. 
3^ 
3. yRBCUEHCr 0? ftTRgl 
3*1 Tttfr waahtttggt flftgr plots « » • r«iaonly 
MX«et«d eovvrlng tlie tstlM OeBkral Potato Roaesreh 
Htation, itodlpuraa fsna* fubor vwnlilRgo IKHTO 
eolleetod by dipping the tubors (10 from oaoh si to 
collsetsd at tbs tint of harvest) in a nsasursd 
quantity of stsriliesd natar* iSiarad «aihinge mere 
prsparsd for saeb looatloc* Xsolntion of fungi «^o 
dono as dssoribsd in ssotion 1* Hhs fungi so 
obtainsd were tsstsd by soil^slurry astbod (soetion 
2*4) for thsir ability in induoing dry rot ^rrnp^os* 
3*2 Infsctsd tubsrst ?ifty dry ret infsotod 
tubsra from saob of tbrea crs Tis* K!sfri Obandraankbit 
Kufri Babari and Kufri Bsdaliab vara ragulssrly 
oollsotsd ttffU tbs storsd tubsrs (Potato sbad) orsr 
oije soR^ storage stireading over two asasoBs* 
Isolations wars aads froa ttie infaetad tubara to 
note the parogen as diaeuasad in saetion 1* 
following five iaolatas vara tastad by Oovk» 
borer Mthod usiag three potato era Tis* Klafti Bahar, 
Kufri Badshab and l!afri Ofasiidraalhrhlt 
!• oacyaporua 1) dry rot isolate 
i l ) wilt isolate 
' iU 
I* *o3Laal i l l ) taj ret i«el«t» 
Z* •^^—^ ^•) A'sr rot itolfttt 
y» leaitediMi • ) «ry rot l»olmt« 
fill tubtrs of Of^ b of t}m Tarto^ wore uood is 
tho •tiidy« Aftor 10 day liteub«tioR» tuliore wore est 
iBto holTOB and ptre«ot rottod oroa wao rooordod* 
5. fgBEB SPOTS 
5 •I Surroyi Modipuran aad Danralo ooad ttsetkB wore 
•lunroyod for tbrot yoars for rooordiag tlia oooirrtBOo 
and jprtTalanoo of tubar apota on diffarant Tariatia^/ 
hytelAa (25 )• In aaoh yaar» 400 tubara of aaoh 
•ariatyAybrid wara uaad for dtaaana rating whl<^ «aa 
dona on 0 to 5 aeaU • Dlaaaoa intanelty «aa 
eaXeuXatad aa undart 
Diaaaae Xntanalty « Swa o^ Iwfllvtdital Ratlnga i 100 
Ho* of fiibare Aaaaaaad i S 
5 •2 Pathoganioityt Patbogaaleitf taat for oa^ 
laoXata fros tubar apot was aada both in iftberatory 
and glaaa bovaa* In laboratory» aoll altirry Mtfe»d 
aa daa^ibad In aaation 2*4 «aa uaad wbila In ilasa 
houaa» 9" aartban pota eontaining atarlliaad aoll 
wf infaatad with tho taat pa^ogan grown on B>A. 
fan-daya old etature of tba taat fuagiia grown in 
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f iT« 9ttrl->plftt«e WBfi atxfti vilAi coll of 9m 
pot* Tuber* of oYo K«fri OtiwAvoHiikhi ftii& 
xmfrl siBdliuri wort ploatod ««{wrnt«lj la poto. 
Tbor* ««7« 8 InfovtoA pott for Ofteh eultl^ar* 
APfaropriato eoatroli (imiBfootod poto) «ort 
ftloo MoliitoiBoA* Obflorratloofl for tlio ttt^oropot 
iBoldoneo/root Infootlon wiro rooordodt 1) Frl<»r 
to tubtr inltlotlon, i t ) of tor tolwr laltiotloni 
ot hoTYoot of ^« tabor (ot €5 doro) ^oftor 
obotrrotioso 1^9 tubore »i»o buriod la ooil 
•ftor ovrfooo rubbing and t i l ) ot orop oataritr 
obero (o) tho ooil oromia pXanto mtm dlotwbod 
ot tho tiao of BOcoBd obaonratlon to almulato 
tho oorthlng up oporotion aad (b) in ooil of 
uadiotarbod plonto* 
5*5 fobor epoto •ie«»o«Tio dry rati Itiooo totto 
«oro aodo 1B tbroo aoyei* 
5.31 irtifiolal laocfulftiOB toatat fabora of 
OTO Kufri ChondrfMiukhl and Kofrl fHadhurl (5 oaoh) 
aoro iBoeulatod aith tubor opot ioolato uolag pin* 
priok aad doop IBOIOIOO aathodo oaA iBOubatad for 
50 doya» 
5*521 foboro of or Kufrl Chaadraaakhi abaalng 
tabor apot iofootiOB aort pla-prielrod oa tho 
•«u%«r spot* mat mm MA •f&itX avnttr of tuboro 
ebowlng iafootloo wort loft iiBlii,1artd # Thooo 
Wf iBOiiWotofl ftt 2842*C anA 80^ Kl for fowrt^ 
Aojro* 
5•55 s In tbo thlre sot too lots ooflh with 
100 tutors of or Kofrl GbonAroanklii oan7liig 
Botural iBfootlon of *t»l9or opoto* woro eolloetod 
at tho tl'*« of horrost and storoA, oiio in potato 
shod ana tho othor in eolA otore. Oold otorod 
lot was vithdrtflin in tho last vook of Soptoabor 
$nA kopt at reon tonporattvo* Initiation and 
doTolopQont of dry rot frois tubor spots was 
aonitorod both in oold storod an^ l potato shod 
tttters* 
€• miQIS OF mt ROT 
fhrso Iots» oaoh of 400 tiibore. of et Kufri 
Bahar «oro proparod as isndort 
i ) Proporly atrod potatoos 
i i ) linourod potatoos 
i i i ) Cttrod and troatod « i ^ Arotan^ i0*9i) for 
15 sinvtsa* 
4o 
fteiM lots mm l»9t 1« «••€•» t»«fi «lii«k 
««r« storaA itti«v p^tvld sliti* tli« wfhmVU folst 
• f Axjr y«t lAltifttiwi mm titeii M I 1) ««tt and 
teiiiMSi 11) tiili«rspo«»« H i ) «1»»"fii IttfMtlMif 
IT) •proiit iBjurUs antf v) tatt HUglt t««lMi«* 
YlMM pdlBls «tv« ragulavljr mmi^mA tm iz^ tot 
IttltlfttlSl* 
?• Kgysiioragrf or a t tot xi mmm 
7*11 f«ay lM»a««< tiilitrc taili Af evt n f r l lali«r 
•Bi Ihdrrl aisaAyaMiklil « « M Mllaattd d ^ t %!•• 
•f litr¥t«tt tr«»i«4 « 1 ^ BltlkftM »4$ 4> «rt%«ii-4 
(0«t$ 4- 0«99() for 10 «lB«t« tBA baggtd iB IMIMIMI 
%•!•• B«lf of ^U Mtorlol «M otosoi mAm 
yototo obod tBd otli«r half in ooli ot«ro* ftatmlUl 
ooBtrolo (BBtPoatod «eH««) «ovt aloo aalntalBOd* 
Totf rot iBolAoBoo «aa fOwHA «t m Itttosural of 
1$ tajB IB potato ohoa OB^ I at 50 4agr« lo ooU 
otoro« ooU atovo lot «aa «ltlite«iB 1B tte loot 
vook of SoptoBior BBA koft Bt potcto aHoi nkofo 
Aej rot IfiolioBoo «a» rooorAoi of vookl^ latorrdUi* 
UroTBlllBf tOBpora i^roo SB4 1R voro «l«o tooovAoa 
iB potato riioA* 
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7«2i Stttftlta OB t\m •£€•«% of tiopoo O'lorogo 
^naitloBt vis. potato olioii pp«««ooliiii eiiittbor 
ftBd eold otoro oe vol l m e tor age p«riod (April 
to "^etolMir) on Itf vot dovol'^ pawBt «ort mdo 
volng f lTt ero • ! •« Kisfri CboBAvi»iiiklil« Bifr i 
BahtfTf mOti 3fo%i, Xufvi litlitta onai Kofyi loAoliif^* 
fulMro of ^ e alsow oaltiToaro iMMKgtd is hoooii^ 
bogo «or« sterod «sd«r tlifoo a%ovo •'tetti moAitioDt* 
Monltoziog of tomporatttxo moA iiiuiiiitjr is otoroo 
«M dono rogiiXarljr* Su«oo9ti%ilitr of ofo to dvy 
rot waa aatiiaatoA tgr raooraiiii l^e iefaotioii as 
ooenrrod naturally in tlio ttoiraa aM alao ao ft 
raault of ar t i f io ia l IsooiilatloB* fmf art l f ie i f t l 
iBOOtilatioB ^Mt f i fo te^tre «tr@ vithAriwii fro© 
oaofa beg at aontlOy ictorrala and laoetilatod v i ' ^ 
tlia toat pathegan foll^^ing eoi^ «»%or«r toohBt^a* 
Siailarljrf at aonthly iatarrala aanplaa vittidrMiB 
mme* aiaainad for nattiral iBfaotlon* 
7*5 sryaat atBJiaai fan tulsaret aartally 
Bttftbarad f to 10 of aniforta alaa of t a ^ of tlia 
flira Qffa atatad m^^ym nara ator*8 imiar mraa 
atorage eosditlmie* icaoti tal^ ar mm weigtk%& at 
4a 
i3^9 ti8M» of ctoviiie and «ilMi*<|ti«tit ««igliiBg vss 
dont at aoBtltly liit«fTal« feiro«iit less 4tt« ^ 
d3rjri«« vas ealGttlatad as unSart 
a.f t ffilNsra (400 in ouabay) of or Siifri Baliar in 
aaoli of tba fol3««iiig traatmanta »«ra 1>a^ oA la 
four liaaaiaB baga aaoh of 100 anS 8t«ra4 in potato 
abad aa uiidart 
A. febar aboaing natural, ottta and teulaaa * 
tbera ware fiva aab-txaatBantat 
( i) tfnearad 
( i t ) Curad for tvo tf^e 
( i l l ) Ourai for fiva Aajn 
(!•) Cyrai for Um iajr* 
(•) Qurad for flftaeii dura 
B« fttbara vara artifielallT voundad l^ allaiii^ 
thaa to fall on a easantaS flaor froa flTa ft* 
halght* 
G« fitbara i^oaing natural m%& aiBft teuiaaa mexe 
traatad aitta Aratan«*6 for to stntitaa* 
4B 
curing wm done by ei»ir«ring "Qie tu^trs 
with Kat« iniMdi6t«3jr af'tor harrtct. 
3*2f gWlBff WrtH JB^  tMWyilWft' fiat>er0 of 
or lufri Bshar noighlBg aort thii! iSOg wore 
•Xieod Into 2 en thlolr eliotif wtileb vvrt put 
into plftiitic %oitl9 aB(S cowrod witli wsiat inielin 
oloth* Xn ftll 22 Mtot oaob nitli 5 olieest ««r« 
propsred* Half of them were Iwpt in an incubator 
•aintained at 13*c? and reaainii^ lialf in another 
inottbator eaintained at 19*C« One set eaefe frota 
both the ineultttors was drawn dally for 10 
ooneeeutiTe daya and inoculated with f >oiygi>orwa 
a pore euepenaion (1000 8pore«/«l) t^ putting one 
drop of i t on eaeh aliee* Xnooulated elieee were 
inetabated for 7 daya at 28 ^ 2*0 • T^ eaion aine 
wae aeaaiired for eaeh alioe and ttm reduction in 
leaion else over tlw one parodtieed in aSioee 
inoculated isisediatelir a f t^ eliciafi waa talran 
aa Hie criterion for eurini* 
9» Correlation between tuber aiae «ad dry rot 
^ao^liibility, ^ * 
At harreat tubere of f i w Tartetieo Tia* 
lufri Bahar, ittfri l^ dahafe, Rufrt lyotit fufri 
4/ 
lallOA and Kufrl Chandrntdtlii afttr pfttpmt ourlog 
nara gradad into firt graAaa TIS* lO-aO, 90-40, 
50-60, 75-100 aBd 125-150g. twaDt? tulstra fsroo 
aa^ •arlaty and alia group vara ar^iftelally 
inoeolatad nith y.oijrgpogoa uatag eork l^Kirar 
taebBlqua* ?ar eest araa rottad vaa raoordad 
af tar aayaa day a iBeubation* 
fmaMptlMIity to nfttmral dv^ r vot iiifaetion 
iraa atudlad 1>7 atorlBg 400 ^bars of aa^ TarlalQr 
and grada io four haanian baga» aaiih with tOO 
tubare ttadar potato aliad. 
10 . stJ>iO£gtiBii.iyy TO nmmE 
^^•^ BPuialMt Huodrad tubara eaeh of sized 
grada asd/or diffaraat gradaa and oultivara aa 
amioaratad la naetlen 9 vara ealaetad at tbo tlaa 
of harraat. PXaBtlng and harraatlng datae aa 
wall aa tba fartlliaar doaoa vara tlia sane for 
all the oultlvara under atudy* Tabare vara 
proparly eurad an) aftar )0 dagra iii»ibar of 
brulaaa on aaeh tubar m^xn raoordad • fo 
eaXottXate the numbar of brtiiaaa par unit area, 
the Man nuebar of taroiaaa ptr tubar in a 
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partlflitlar |pr«A«, mm aivl4t4 ^ 1^ « ntan tioff set 
artft of tb« tuters in tbftt greA9» 
^il«A to w %9 XooMB th9 tkiii liid oool«^ In 
ntufilng tftp Vfttcr* l^t«r, tlit dtio wae pt«litd dff« 
e-tormlftottiwa ioi^  fuetm d^ OB Hie iprai^  Pftfov for 
•tMuriiig tb® surf &e« aroa* 
tO«5 g^pftot iaaqjieag Fifty %«*«pe froa t a ^ 
•arittjr and graft«» iBelttdlng alx groAat aa atatad 
in saatiOB 9 atrt ooiUotad twtnUgr daara aftar 
iuarraat aad dreppad an a oaatata l^ floor fio® 
1) 150 ea and 11) 75 ea liol^t liid tha nuiibav of 
epXlta aad shatter <»raoko wmte yaeoidad* 
^^* S L M S S * ^^ "^^  aatta* (100 g) waa d»$ad 
at 105*c for 18 fart eoolad aad wilghad. ftia dty 
oattar «aa ooavtrtad into ptr eaat of frai^ aaiglit* 
12. tmimnmB 
^^ •^  BSSSMSE* ttt*»sf tlsaaa (10 g) aaa 
ehoippad and tranaforrad lata 40 i l of %oi1liiii 
atbaoel folloaad by axtraatlao for ana lyr ualag 
Raflais ^adaaaor* fho raimlalag portion Uft in 
flaak aaa itfaln oixed aith 40 al of a^anol mA 
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8ztraet«a far OM lur« fht fraotlMi ao 
eolX«et«d mem idiied witli ^ e •arliftr OM anA 
th« YoluM was aMnSf vtpto 100 »!• fht* aloohol 
•xtraot will h«r«ftft«r 1M rtferxvA to M 
* Eitraot*• 
^^ *^  foltt^ •»!•>• t fotaX wgflr* ii«r« 
••tiaattd \|f f ollMiiic the eMtliod of Duboia 
£l 2i** (^9$€)* Pitt nl axtreet was aTaporofaa 
and tte volvaa aada upto 25 s i %gr aAding ilatlUeA 
vatar* Thla avwua astvaet «aa oixeA vitti otber 
raaganta in tha folleMring iraportlam 
Watar a^ uoaa aolutioB 80^ jpliaaal 5fir 1%^ 4^ 
1 al 1 al 0,1 ttl 3 \a 
Caloay aaa ra^ at 540 n aftar 50 alirataa* 
?otal aegar (og) ptr 100 g of fiaali tulbar aaight 
vaa aaXeulatad lijr aaiog falli^ing faranla? 
Total Migara (i«) • ^ « 250 
wiiara B • raadlag of aanplaa 
S • ISCSi fair 100 ag* 
12 •5 Ra4aalBg anaarat RadaolBg augara m%w9 
aatiaatad Iqr laXaoa* a araaaosol^ata vaagaat 
•athoa (Balaofif 1944)* Oaa tal of a^oua 
axlnraot (alailar to that of total migava) mm 
50 
•ix«A with 1 ai «f iilkaliB* 99Vp9t r«ag«at aM 
Iwiled for fn •tiiii'l«8 In ««ttr lia,^* It mtm 
ttmn eoolitd uiitf«r rwaQlng tap wa'lor anS on* • ! 
of tfiOBoaolyMatt jr«ag«Bt « M addod* It vae 
thee ghakod aaS tl^ ^luao wss oado to ton al 
« i ^ «fttor» Colour wtm road at MO mfJ-* 
Boa«olBg aufaro (•«) |)or 100 g of frooli tolwr 
woight vort oaXoulatod %gr lAko f ormla flvon uador 
Bootion 12•2. 
12 •4* fotal pboBOlBi fatal fihaBolo vara 
oatlr«ato€ ^ FOXUB 9«ni« Kaagaat (f^ ipiao 1957)« 
Thft eolottr dorolopooBt aae roafl atffiO ufJ-^ aaiag 
1 al of astraat aM eoaparad « i ^ atanAard HXaaira* 
total phoBol (ag) par 100 g of l^ah tuMr tlaaua 
«aa ealoiilatod ualng folloving foraiolat 
fotal phanola (ag) • R « ^00 » <<> 
Vboro S • raaAlng of aaaplaa 
s m raaftlng of ataaittrA 
13* SCRggimig fOU RE8I3f jgTCB 
•••raiiBiBMiMa«ninBa>«aMiaMMaMMaiBiaMiiHMiMaM«a> 
ABAlgoaa goraplaaa aailaetlQii aBA •arlatlea/ 
hylirlda grown at tlia Oantral ?otato taaanreh 
Station, Modipnraa, «oro aoraanad for raaiatanoa 
5i 
•gainst ?• tttypowa» ^ r taoh aeo«aei<»ii» six 
tubtra ware ieomilatad with Hia teat patliogCB hy 
eark->borar teohBiqua and 1»e tubara «ara laft 
unlBooulatad to aerra as ootitrol* Aftar 10 Aa^ a 
of ineeulationt the potato tul^ aro ware oKaalaaa 
and rated aa folloaet 
Raaiatanti ^ 2 pm oant rattage 
Hoderataly reaiatantt 2«>10 par oant rottaga 
fioderatelj aoeeeptlblai 1t«49 ptse oant rottage 
StiaeeFtlblei >50 par aest rottage 
U . CHMICAL CdTfROt 
14*11 Initially, the following eiieaieala aaa Aoaaa 
were eraXuateA Iqr uati^ Knfri Bahar and Kufri 
Chandraankhi t IMlthane S-45» 0*1« 0*2^| Captant 
0*1, 0«2 s^ Benlate, 0»2, 0*44| AretaD-6t 0«?5» 0«5^t 
foraalAebyde, 2, Hi aeetie aei6, 3§ 4^ 1 horie aeiflt 
3» 4^ 1 pbenolt 5, 10 pp«t HCl, 1, Hi TitaaiB 0 
1000 ppa 4- oxalie acid Hi oxalio aeid» Hf Copper 
anXphate, 0«5« Ht etrep^oifeln, 500 ppof 
temuqreini 500 ppai Lithane M"*45t 0.251^  4> henXatOt 
0*2^ •¥ atrepto«]reiB, 500 ppa| aXongaith eoatreX* 
vaetaad and unwai^d tubera* four Imiiirai talMra, 
bagged in four beeaian baga» 100 in eaeb bag were 
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UMd for •aeh tr«!»t«Biit« fettrs ti«ro dlppta in 
ehtvleal «oXiitleii« for 30 ntD« «ir driodt baggedt 
«Bd otMToa under potato shod* Bry rot inetdanea 
«aa raaordad at 15 daya IntarraX* 
In tha aii1>aa(^ ant yaaart tha tubara of 
auaeaptlbla eultlTar infri lahar ymT« traatad 
with 9nB doaa of ^a a>^OTa alia«ioal (found ooat ^ 
affaotira). fha tu^ra vara than atorad in potato 
abad and pra««ooUng ehaab«r of tiM eold etora* 
f ba ohatileala ifciovlng proaiaing raaulta vara 
fur^ar taatad in tha folXoaiiHl saaaont again 
uaing cultirara Kafrl Bahar and Kufri JMttat 
ttndar tao atoraga eonditioaa* In addition to tha 
abova tha ahaaieala aara alao taatad by uaing 
uneurad tubara of oultlrar IClifri Bahar* trntraatad 
tuhara nara kapt for oontrol (oh«Dli)« 
t4«2t fubara of er Bofri Bihar vara inoaulatad 
*^^ E*SSLS£SH£ "^^ B^  "^ ^^  alsrry aathod and 
traatad aith ^iafUi-€, 0«99($ Bithana !i-45« O^Ht 
Banlatat 0*2 i^ Borie aeid, 0.21 0«49( and 
fhiabandaiola« 0*11 0«!I9( aftar 84, 48, and 72 hra 
of ittooulation* Zn anothar aat, ^a tubara vara 
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trofttcd with eliteiioalt %«for« iaoetilfttioo • 
After 7 days of ineubstton tli« dttT»la|»Mii% of 
dry rot maa reeordod* mtreatod tvlwrs oorfod 
«s oootrol* 
14*31 fttlMrs of er icufrl Badilii^ Aaturally 
Infootod ultli Ftoqwlooti litre eolleetod at tho 
•mm mmAmmmmmmmmmim 
timo of gradlBg and groiiptd Into following tiireo 
oatogorioat 
1) Tttbar with aBwlXt VMtrlotod apoti (^ 1 om) 
U) ?ttb»a iiitb Jjrga ayoto (^1 9m) 
Hi) Tiibera with apsta irliieb haa s^tirtad 
daraloplBg into drjr rot* 
Tan tnWra of oaeli of the a^ort tlirot 
eataforiaa m9V traatad with Ar«tan-^ » 0«59(, 
Dithifflt !M5» 0»2<? ^r i e aeiai 0*4^| 
aarauriehXorida» Ht ftiiabandasole^ 1*^  and 
Kitasina fi*3ii for 90 elnute and aftor drying ««r« 
inen^atad for 30 d i ^ . Maoaoa rating «aa dent 
on tbe par eont araa rottod• On the baais of 
affaetitanaas the ehenieftla vm gr«aod mat 
(*) • Tery effaotiTa (no fvrthor inortasa 
in laaion oini) 
(4) m Moderately affeetiTO (dry rot datalopod 
a f w 50 dfliya) 
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(••) • l o t •ffeetlT* i$9f W9% dinrtleped 
vitliiB four A i ^ of 
^•atnoBt) 
flTf 
loolstiono for Piaigi woro saAo fros roots 
sBd otoss of w i l t iBfoetod plaoto m WA ftud froet 
iBfttttd ool l on PtptoBt^PC^ (aoAlflod) atdluQ 
80 &«i«rltod in Stotion 1* 
15. momwu mmifiiQkn^'Si p. «iiyogoma 
was MiltipXioA on oandHMdio atiitiB uoing tbo 
•othod of 3ait and Son 0ttpta (1980) or o« PBA* 
aoad-iinigo •odinK 
SOBA 57*!I i 
Cvualiod aa i i t 1€«0 g 
Diatillod vator 40 a l 
fha < l^aMi03rar fXaak (250 a l ) eontainine 
a»teelarod MAina iraro inoeulatoA vitli tfao fongna 
and inou^tod at 28 4 2*c for fonrtoen dagre* 
t6» 30II. IHOCtlLilflOg 
16*1 wiXt atiidioti i»oovli» groim on tho 
aand-aaita aodlua waa nizod « i ^ t o i l in t i lO 
proportion* 
00 56 
U«2 l^piilation atudigat Spore MspMsion 
vftfl prtpaorad item th* tuagtia grawliig on H)A anfl 
a MiAiirad criuuitity of i t was added ID ^ e soli* 
17* soil, vowfiAfim mfrmnmi sell fungal 
popiKlatloc «&• eati^iated folining the dilation 
plate ttethod (Wakeoant 1927)* Foil «a« drepn 
fron tbree peinte in eaeb pot with the helo of 
Soil ?rod, ttpto aix ea deyth and the aanplea for 
each treatMnt «4»re ooapoeited* Compoaite 
8anpl«a «ere air dried, ground, alered throogh 
50 neah aiere hcfore eetlnatlon and if gted be, 
atored at low tesperotore* 
®^* X^X't imwui Wilt IndoK waa ealoalated 
foll^lBg the aethod of *!itel»ll and l^arander 
(1961)* wilt rating was done on 0 to 100 aeale 
and the « i l t Index «ae ealoulated using the 
following foroulat 
n i t l n d e i . 3»« o^ indWdiial ra^nga 
Total nnnher of planta aaaeaaedxIOd 
19. soil. WilUAfimT 
9^*1 Bttllr Penalty > mlk denalty was eatlsated 
Igr elod Mthed (Alrol and ?«lta« 19^) nalng 
parafln wax aa the ooatlng aatorlal* It vaa 
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e&lmil«t«d If the following tormalat 
Bulk Dcnaitv • W2-^ 1 
wb«rt 
w1 » wt« of throoA 
w2 » wt. of olod 4 tliroad 
w3 » wt« of tHroaA •«• oloft •*• vast 
in air 
W4 » wt. of thrtaA • eloA *• «ai 
in wator 
W • TolUBt of wax 
19*2 Qgganio eag1>ops Organic ei^bon was 
aatiaatad \ss WallElay and Slavic*a Utrfttloit oathod 
(Walklaj ana Black 1934)* 9tto g of aeil «aa naad. 
Par eant organic oarlion naa oideulatad fitting tl» 
folloiing forflttlat 
organic carbon (i) -JSzI. x 0.005 r ^ ^ 
"^toorai fcl , Toluaa of 1w KjorjOj uotd 
^ for tba oxidfltiOB of carbon 
s « wt« of t)i« aoil iasplo 
0,003 « Carbon in 1 nl 111 X^ j^O^ 
19*3 Available fitrogtnt AvftilabU nitrogan 
was aatiaatad tgr ^a Alkali fotaaoiina Paraaag^iata 
mtbod (Bvbbia an! iiaija* 195€)* fven^ g of soil 
5/ 
W90 vttd in -tiM t«tlaatlon* Vwc ctcut gfBil»hl€ 
nitrog«n vae oaleul&t«d tiy tti« follmwiiig fezoulet 
ATslUble H (^) • Cf-Y) X 0.00028 x 122 
s 
(X-r) - folias* of 1/50 BjSO^ tw«d 
for KHj 
S • wt« of toU 8&apl« 
1/50 
0.00026 « mtroMB oontoBls &B ono nl 
of 11/  HgSO^  
^^•4 Cation Kxohapgt Csp^ftf i Cation oxohongt 
capaeltjr »ao aotlaatoa tf AOAO->ASTM (1^0) BWtliod 
\f ualng two g soil* CIC was oaloulatod %o^  ttM 
follcjiflng formlai 
CIC («• tq^lT./lOOg) • ^ I T ? I ^99 
wharai 
f m AROunt of ffaOH ttood 
T • Xorraallty of HaOH «•#« 
s • i^ K)unt of M i l aeafl* 
19-5 g0ll pB and Oondnetaaeot so i l warn nixed 
with doubia tbe anount of dlatlllod vatar and 
•Ixad thoroughly. Aftar kaaplng aoll - aolutlon 
oTornlght the pH and oonduotaneo nave datartslned 
liQT ualng PR motar and oondvetlTltjr %rldgo 
raapactlraljr. 
5S 
20. • PUBf ESfllUTIC^S 
Five g fftihif hcrresttd looroa «•>• 
ehoppfd ftsd plii0«d I n ^ a 100 giX l^l«fia«j«r 
flask eontainlRg 40 nl of 80 per otBt propanol* 
Tht eoDttnts vera h«attd t i l l boiling aeft 
ooB'liaiitd for one minute. ?iirt)»»r ejctraetion «aa 
done as deseribod In ^eetion 12*1 • 
Total pbanole* total aognrs and redueing 
eugare were eatir^ated a* deeeribad in Aaetion 12* 
21 • BAMPiyg OP? STCBIl^  
21.1 Botanieal seeds of oQltlvar fnfri Jyotl 
(Selfed) were arranged in petri»plat«s lined 
with starilif^d aoist f i l ter paper* Fetri«>plate8 
were tnen put in '^e refrigerator for 3-4 dajn* 
After proper ehllllngt ttm seed a w«re than 
tranaplanted to polythene bag«/tt«rthen pans/ 
wooden boxes as required. 
21*2 TrmtP f^tP^^Pfi ^^^ ^f relfitiffH t? ^9^\m ?ff» 
seedlings thue raised abote ware triiteplanted 
in wooden boxee oontaining i ) infsstad so i l and 
i t ) uninfeated (stsrll issd) soi l on 13 « 28 di^ 
of septeaber end Oetober. fieedlinn sortalitgr was 
reeordet^ regularly, the irevailing soi l tefflperaturee 
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litre also rto«rd«d 
21.5 Ch««tg«l eoBtrolt Banlnte, Bsrlstin, 
Ar«taB-6 and Tltavaz «tr« tTalufttad a« sead and 
aoll traataaate aa folXowat 
U toll traatntnt with Bavlttln ^ 20 ee of 
250 pfm aolvtlon/bag* 
2* aoll traatfaeat with Banlata 20 ee of 
250 ppm aelvtlon/beg* 
3* aaad traatsant with i ) Banatin (100 ppa)f 
11) Banlata (100 ppa), 111) nticw* (100 ppm) 
and IT) ArataD*6 (1000 ppsi) iiidlTldttally for 
30 Bleutaa. 
4* aoll traatmant wl« Barlatln * attd traatBtnt 
with 1) BfSfrlatlB, 11) Btclatat 111) TltaYax 
anA !•) ArttaiK-6 with tht eonotntrationt a» 
indiaatad aboTa. 
5* aoll 'teaatatnt with Banlata 4> aaad traatstant 
with i ) BaviatlBf 11) Baelattt i l l ) rit^wm 
and IT) ArataiH-€ witli the ooneantrationa aa 
atatad above. 
Untraatad aaad anfi te l l etrrad aa aonlrol* 
Is all . 100 m9(iB wave UB9^ i s aaeh traataoBt. 
soil dreBohing waa andartaleaB jiiat %afora Hit 
traaaplaBtlng of aaedllBga* ?aad« ware traatad 
with el^ideala aa ttatad abort and aftar glTiBf a 
GO 
tborottgh WMli vitb wat«7, wv allovti to 
g«raiii«t«. On* •••dliag wm transpliiiitod to 
•ft(^ polfthoM bag ooBtoiniog prorloiiflly 
lBoeuIst«4 tfoil* ?h« s««dUiig nortfiUtgr «•• 
xoeerdtd rtgularly. 
Ttttert of WetTi Ouundronukhi woro plmtwA 
OB five datoo vis* If 10, 20, 90 oetolwr and 
10 Hoiroabor* laoli plot aoasoriiiis 5 x 2*4 oQtO 
eoBtalnod flTo ro«a ultli 12 tulaoro in oaoli row* 
um deaoa WOYO appXlod ^ 150i lOOi 100 kg/ha* 
aiBifma «id saxUmm ooll tosporaterea voro 
rtcordod at tba tloM of oaeli plaBting* 
ObaorratioBO vara aada vitli rogard to ploot 
aaorganoo, pro- «Bd poat>e«orgoneo IdHlBif oDd 
tubor ylalda* 
fe oatlaato tb« loooos eavtaod tgf fvoarlal 
wiltf a trial OB tlia abova linoa ««o oondvetod 
iB OB ad jaooBt f itldt but doroid of v i l t 
isfoatatiOB and ^w yiald@ wora eoapsrod* 
25. AM^ PMBgtB 
^^*^ C'^ p otoawot Air driod otalko of ooyabooB 
(OlyolBo s a ) t arkar (Cajoiaio oa3aP)» C^ aB (cioor 
6 ^ I 
arltiPttm) and gwar C Cyaaiopgia tetgQgonaloWi) 
ifer« f Inaly grofund ana stseA with tliie •terllisad 
•oil ~ 100 g/lO kg soil . Komal K"T doaaa vara 
also appliad* a^eh traatocnt oontainaa ftra %o 
aigbt raplieatae da panning upon tho natoM of 
axparinaat* 
For wilt atudiae Inoeulatlon of aoil with 
wlU fttogua waa dona at tba %iw» of organie 
aMi^Miit. Aftar 50 digra of MMHioant tubara of 
er xiifrl cbaadraBttkhl w^an pXactad and wilt lodtx 
«aa oaloulatad afttr 20 and 50 daya of aMrganee* 
Evary thlag balng ttM oaoa as abora, 
population atudiat wre wmA9 ia aartlian pots* 
Tha population of propagulaa waa aatiisatad at tha 
tiM of inoeolatioB and tlion at monthly intarval 
t i l l thfl and of tba orop ataaon* At tba t i '^ of 
harraat (75 days old orop) tbrae planta randoaly 
aolaetad W9f nprootad and aoMRirftaantfii i»«ra sada 
nith ragard to root/aboot langth and naigbt. 
nnally tbe yiald of t«bar nda racordad in oAdition 
to ebaagta in tbs aoil propertiaa* 
25*2 Sraan aamiraai storiliaad soil naa oMndad 
iiitb ohoppad planta of bajra (PanniaatmB typboiita) t 
dbaineba (saabaaia aattlaata)» Sunhaep (Crotolaria 
8. 
••paratcly c 400 g/IO kg Mil an^ ! tBMvlftlMid with 
tb« f«»giui to 4rt«rHliMi tkmix tff«et on wilt lii4«ii 
•Bd j^pttlfttloB* ftt dtliior Ce'twils IMV0 taae as 
glT«B abOVt* 
23 •3 QIX etk99 k otlw? orgwalc aatadwata t sisilarly^ 
ID ord«r to attorcino tho offoet of ozfanle oaooiaeiite 
OB Hilt iadti aad poFalatloa atorllistd aoll tiae 
aaondod vltli auatard, grottBAaat 1^, oettoa aood oakOt 
ealXuXoao aad galatln '^  tOO g/10 Itg aoll* fbe aoll 
mm latar laooalatad* Otbtr dttaila tor wilt atiA 
poimlatioe atadiee nara aiailiP to thoaa atatioaad IB 
saetiOB 25 •I • 
23*4 Traet altaaata St JBorgante ebaaioalat <^ tadl«8 
OB tlie offtet of trace elaseatr &xA oavt^a iBosgaBie 
ohaaleala wtra aaia by laoorpoyatiBg ^alr oalte 
(aa givtB baloa) In aterlllaad ackll iBfaatad altli 
Wmmu Salta Bata/Aoaa 
za zlBo aulphate A0t$/h& 200 «e of 100 pan 
•olvtlOR in lOkg aoll 
% Mtsgaaaoa aalpbate 40kgAii Hlo* 
fa frrit aulpliata 20kg/kii too oe of 100 ]fpa 
aolatiOB iB lOis v i^^  
Ctt Co|»par aulpbata 20kg/^i «>do* 
eoDt. 
6. 
BO 
m 
Berie aolA lOki/ba 90 ee •£ 100 ppa 
•oliitimi iB lOkf 
•oil 
25 ee of 100 ppo 
•dlMtlM In 10kg 
•oil 
24. iK)IfiyPB^  Rmiagf 
TO ottriXlfoa soil infootoa wltli tlio pftthogeo 
eoBtalBod ID oertbon pets, tuWrn of tntri OhmATwrnkhi 
wort plABtta* Af-Ntr tho oiaorgtBeo of tlio plaolio the 
•oil «•• adjuetod to the followiBg aoiotiart ragiaoo 
witli tlM holp of toBoionotorsf 
1 * 0*0 bar Hftttr ttooioB 
2» 0«5 b«r water teaoioB 
3* 0*5 bar water tesaioe 
4* 0*7 bar water tenaiOB 
5 • Bo water tbrougliottt the orep oaaaoB 
(>U0 bar water teas ion) 
At noB l^ar iBterral t i U harreat aoll popttlation 
of the pathogoB waa eatiaatoA* obatrratiOBa ware alao 
wade OB ahoot wt*» root wt. m& root leagth (Saetloa 
29.1). 
25. so i l HtelCAl FRO^^ TIIS 
mmmmmKmmmmHmmmmm^mmHmmmmmimmitmmmimmmm 
DlffereBt aoile (14) appffireBtly Tar^ riBg ic their 
6 t 
pfeyeloal properties wtre eoUttetcd froei TarioiXfl 
80iiree«t grounded if need b«, sterilised end 
analyeed for orgecie oBrY^ ofiy araiXeble Bitrogeiii 
PHf tXeetrioel oondvetiTitjTt %«ilk density and 
eation exchange enpaoity. The eoil eea inoculated 
with pathogen and Inter potato tuhers of er ^ f r l 
ChandroBttkhi were planted* There were S pote for 
each ty'pe of eoil* ropulation huild up of the 
parogen was studied as per the detaile given In 
neotion 23*1 and correlated wi^ the soil physical 
properties* 
26.1 lifoduetion in^yitrei Culture filtrate of 
y.03tyBPoruB was obtained by growing i t on Hieherd^s 
AediutB (following eoaposition) for 20 days (Kalyan 
rundaram 1953)* 
Biohard's PsdiuB 
Potassiua dihydrogen pbosi^ate 5g 
Potassium nitrate IQg 
ISsgnisiuia sulphate 2«5g 
Ferris chloride 0»02g 
morose 5Qg 
Pistillsd water lOOOee 
6o 
w«8 ftidta to Mil tventy dcqrt af%«r %lio •!titrg«fie« 
of plsBts. In anothtr ott plant twlgo ««r« 
itaatrtttf In the filtrato eontalnod In 50 s i glase 
tost tuboB. Appvopriato eon'tettls (1lloliard*e 
•olBtion) were aalntaiood* Tha plants/twigs ahewteg 
vi l t ar°P^<Bs **>^ * Botad. 
26 •3 Sflatiopalitp bataaap yiyulanaa sad pgodttction 
Cultura filtrataa of tan laolataa of 
f>fl»y8poyw nl-Uk Tasylng dagvaa of Ttmlanoa ggmm 
OB Rlobard*a aadiiia ww dilutad to 1/10 and 1/50 
atrangth. fha affiaaey of tba tao eonaantrstiona 
In produalng a l i t oyaptoaa «aa datarsinad \Kf tarig 
•atbod aa deaeribad in saetion 2^ »2« 
26.4 f«tin grodtacttop at dlf^ayant fmaal ggmi%h llBLiBj j^ araiat 
A a i l t porodvalBi laolata of Z*3S2SSSSSt ^^ 
groan en Iti«l>ard*a OMdlum. Aftar 5f 10*15,20,25 
and 50 dajro of grovtb eultwe filtrataa wmr9 obtalnad 
aa dlaouaaod in taation 26*1 • fliaoe filtrataa meT9 
than aTnluatad for thalr affleaey in Indneing wilt 
ajrmptotts following ttaa twig nathod (saetlon 26«2)« 
26*5 Heating affaoti Cultura fiatrata of a wilt 
laolata of P«o«yeporuBi aae eutoolavdd for 15 and 50 
B6 
fBlnutas MA ^«n t«ct«d along vith «ft-cute«lsEf9A 
f lltrat* for i t s wilt Induolng offieaey* 
Throughout tlie vtudits whoroTtr f i t Id 
otudios wore aotfo* th« fiold doolgn was randoaiood 
biode with four roplieatoe. 
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CHSMICAL SAMI^ i 0? fHS fOliaiOIBSS tTSBS IK THS SfUBT 
BtsXatt 
?it«rtf 
5(¥ Ii0«li7l«1-(liiitr3> e8fbMMirX)*8» 
4- Aifttltli^5 egrHxaniliAe • 
KltftSlB 
BitbaBt IM5* 
(IBP) ifi, 
coordinttion prodvet of •lee ton mi 
a«B«1i, 804 «•?• 
W (fsri^Xoyo M ^ l Hiio) 4**«r«l» 1I«X«B« 
1 , 2 * i loar^Mi i t * 
G )6 
mt ROT 
Tfi all »rv»ii 41 fftreat cptoits df ftongi 
h<ir« te«n foitnS associftttd nith dry rot on ttort^) 
potatoes* Of tbM fivo tsoloogod to fingrittta opt)* 
(y>03crgpoyuo fiohloofet., i^ ^eolaitt (Tiart) Saee. 
(SehBldt*), y.o<mlitti (Oorda^  Baeott ^%>ott«otHBi 
mrk* it RtT« and F»aoi»lnattta !;U* enfi ^y*) and 
ena speelas aaeb to fhona and panlellllmt (Tal»le 1)« 
faoiiiiif• of tha fTaahXy barfeatad ttt^wa jrialdad 
four apeeiaa of yiiaariiia Tie* .^QxygpoaPttat y>aolaBi» 
y»as.alaatl aad y»aaaltaotaa (7a1>la 1)* 
Aaongat yuaaritta app*, t^oxyaportta naa ^le 
aoat doaintfit ona aeeoeiatad with dry rot, 
irraapaoti^a of the oaltlvarat bigbaat frefi^iiey 
of oeearrenoe with Xufrt CbaAdraniilctii (8'i^ 0 
folloaad Ijgr Ktefri Bahar (77»8^) ana Aifrl Badebali 
(47*84)• The eeeond predoaieaiit apeelas of 
maariaifj on Kofri (%andraiaalE!ii or I^fri %har «ae 
^•aolapt while on Kuf ri Bad shah i t was "P^agittiaati. 
?raqiieney of the raaainlng opeelafs was Tory loa* 
The freciuenoy of Phona ap» and Panicimwa ap* Has 
alao vary poor in all the three eultlTare (0 to 2^) 
(fable 1). 
6;i 
SabX« 1 I liuigi asBoeiftttd •sdl th«lr tT9V>»nof with 
4ry«<ret of potatoes in oomtsy stoort 
fuagl 
fusaritifi oiy«9orun 
futarlua •oHmBi 
PUMTltaB t Q ^ M t i 
TttMirlttB a«Bit9etin 
ynttfltttt «ottMinAtii« 
Whom tp* 
FtnlelUlttB «p» 
Fnq^ctwf (<] \ Oil potato ottltlTara 
ChaadraBBkhl Baliir 
88.0 
8*0 
1.0 
2t0 
0*0 
1.0 
0.0 
rr»B 
10.0 
2.0 
7«0 
1.0 
a.o 
0*2 
Btaahah 
47.8 
10.0 
34.0 
<tO 
0.0 
2.0 
0.2 
BlBaB 
71 •© 
9.5 
12.3 
5.0 
0.33 
1*6 
0.15 
/U 
Tbs frvquaa^ of y.oiyipcgw W9» Also Id^liovt 
in six th9 ttart« eiiltiTsre 1ft tu^tr vaiMiigs* 
Aaongst tli« tlini* mltiTorfl i t* fxeQuecej wtm 
higiiett wltti Rifirl ChanSvaiBiiklii* B«xt iB ovd«v 
was y>>ol«Bt Ifi tlAOtt ftlX iM9 thre* onltiTirt* 
Its fr«cro«t^ ey vfts nsiiaua ic tuber vashingt tram 
ow tafti Bahar (13 #5 )^ follfwad i^ y l ^ r i 
Cfeandraoulcttl and Ivfri Bad shall (9*S a»d ^4 
raapeetlwly). Ppequenoy «»f I^ *et of Hi® ywaarla 
^ •^* y^s^Mtee-toa and y*«ti>l8ett vaa ©oaparatively 
l«i (7.2 end 4.2< respectl^aly) (?at»Xt 2)« 
Isolataa of ? .oat^ apaapttBt ?*8Qlaai« g^aguiaeti 
''^ t*SSSi!SS£^^ **^* «Taliiatad for their pstliogecielty 
^ artlfiolal iooeiilatlon test* fhtre vera tao 
iaolatea of F.oatyaportiii - on® dr;f rat and "too other 
v l l t isolate* Wilt isolate of y«03fyi^ ortt« profsd to 
be aore pathogaoie (73*5^) tims drj rot isolate* In 
aa»ogat different speeiea the aoat pathogenie was wilt 
isolate of f*03arepon«i foUosad fey y*e<|ttisetl (52«5^)f 
dry rot isolate of P.oatysporMi (12«0f neolani (144) 
•'^ ^ ^»g<> '^^ ctua (IK)* f^wewr iwweentage of dry 
rot in different yari^tles, raried* ?*o»yepory« 
7 i 
fablt 2 I ?ttB«gim Mtoolftted wUh inhtm vft^lngs «l harrtst. 
FttMOrlA 
nwtriua ox^sporua 
PuurluB telani 
Fttsariiaa ttnl-lftetttB 
FusarlvB •Quittti 
|( frvqdiailey MI t v ^ m of foteto ooltlTNnB 
Aafti 
ChiSdrsaulthi 
88,0 
9.5 
1.5 
1.0 
BAhar 
71.5 
13.5 
10^ 5 
4.5 
V*^ 
6.0 
9.5 
7.2 
'IIMI 
78.9 
9.6f 
7.16 
4.23 
(drsr rot Isolatt) «ae taov* aggress lv« on ev lufvi 
Bfthiir (41<) and laaat on I^rt CtteBdroaRikhi (24"^) 
vbara aa i ts « i l i iaolata and ?»amiiaatl wara so at 
aggraaaiva on er fufri Badahah (85 and 8^ < 
raapactlTaly) «iA laaat on or 13Bfri ChOBAreaiukhi 
(57 and "^H raapaetiYaly). On the othor hmtnA 
F«aolanl and y.aaaltaetua alioaad no Tarlatal 
prafaranoa (Tabia 3)* 
Syaptoaai fha tubar apot diaoaao In tte foro of 
taroac apota of Tarylng ahnpae and elita was InitlaUy 
olbatrtad at caatral Potato Btaaareb Station» $l»dlpuraa 
and latar In olS&ar psrte of tha atata, tlttav Bradaeh* 
The apota W9T9 elreular to o*raI or aoeia tlaaa 
Irragvlar* froa pin haad aisa to 1«5 aa dia a»d latar 
the apot eoalaaea ineraaaing the at at of ^ e spot to 
5*4 en (Plata 1, fig«?)« *me raiaad apota had hnlging 
in tha eantra, looking liira iataot or ruptured ptiatolaa 
of powdery aenh (Plate 1, fig,1>» Spota with niptnra/ 
eraeklnge in the eantre aurrounded 1by looaa frlni^ 
(Plate 1, fig •a) and etas-end infaction (1*lata 1* fig»6) 
aare alao eosson* 
fig* 5 • fnbtr rot o«ii»«d tgf y»io3.«ni 
fLAgl 2 
?lg* 1 • |}rj tot develoiwta't IB to^r inooiilati4 
v l ^ A«0P-4BeiflieB Mth64 
fif* 2 • Bi^  vet deveiopseiit i s tuber liio«ttlat«4 
« i ^ plB->I>rle1i mtboi 
fig« 3,4i5 « ftt^r spot deyiXopiiig iBto Sr^ rot 
^ \^' 
p, n 
1 
PLATE-1 
1 
PLATE-2 
'U 
tAn%tmM% of taWir vpot v«rl*A ia 1lb» 
•R MM ••a^ MSf iHfyl Sttfikti tUlNimi tlMPlMMMi 
(1f.$^), Oi 1C4S {141S)9 f ' S m Cn«5#) «B4 Bsfirt 
iMtlM (1t«1^), Xfi «••% of tt» ettltivam/W^^te 
•••» SI tmtitA %#«§••! 0*99( (iMfvl I«Xla») ttdi 
te^t«B t!i0 wmibtw of y*o«yoywn(Mi 9»»9«^l«* Ptr i« 
•oi l inH tti« taWr optt iBlHo^Mi (iNiUyt #)• ifttis 
bMwA en ttittii Tm3i»M hifliogi imtMnr of vorofngoloo «0M 
o^ itYT«A ift ooll grooi with o? l^fti oliindytMMii* 
Blotrt%otiop of tobtg opoto 00 tttboyt fiilor ofoto 
ooro ttomOly foiwa o«oooloto4 «11i!i k^o fOfton of 
lootiools 00 ik* tvlor* to ooot of tlio oiiltlTtfi/ 
hjtrilo toottdy yovooBlogo of tolioro ohoviof opi^ 
mm liii^ 00 or «»eim« %bo ttool ooA (fo^lo 5> tsooyl 
on d f r i Siootioo* Kofri Ohoftirffnklii Mi lofri 
loliao vkffiro foroootog* woo iblgb OB «ia«lo of «B%O»* 
tllOM ««0 M dO t^lOPMBt of tO^r tp t^O «t V00« Bli 
to ooot of tlio Toriotioo 0x009% »o«r dofoIofMHit OB 
e*2?03 {tm% Vttfiri OboBdjroBBMll (9«1li)» 1*4451 
($«55() «i4 01 1«49 <4«5K}* 
7b 
faille 5 I DlsirlletiOB of Fmagina spo-ls i s r«latloB to 
tuber 
Ottl t ivaro/by )r i d » 
Kttfri Alankar 
JSatvi Sheetaw 
Kufrt CtiaadraBukhl 
Cufti iwva 
Kiifrl hmrkwx 
lufrl Oiauitkar 
Guloarg Special 
C-2703 
Sia/z*-405Ca) 
Eafrl lal laa 
I@-4904 
1-4451 
1^134 
OH-1645 
regloBS 
4 tubexs ebowlng 
Hose end 
0.0 
0,0 
9.t 
©•0 
0.0 
0.0 
0.0 
20.0 
0.0 
0»0 
0*0 
5 •$ 
0.0 
4.5 
Ifeel e i i 
i l . 1 
$0.0 
36.4 
5?.1 
T5»0 
57»t 
52.9 
I50.0 
e i . i 
16.7 
5S*5 
66*0 
77.3 
59.0 
•pota at 
iHdAla of 
tubev 
38.9 
51.0 
54.5 
42.9 
25*0 
42.9 
47.1 
20.0 
18.2 
83.5 
41.7 
28.5 
22.7 
* ' « > 
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tim g»teog»at fh« twikgam laolat«d from 
tttbcr tpet artftt baa atrltl oyetliiiQ off<«lilt« 
vltii purple UBftt iBin«Ilx fUeaoM, bMoalAg 
f«X^4 In dl4 eultiur*** Bo^ slcfo- mA mmto^ 
ooBlAle ««r« fox«9d« (ftiXaagrAospoyvAt teth 
iBttrealary «Bd tamlBBl ««rt sltniaaaBtly fo«o4 IB 
0B« «««lt old mil<liir«». TtM atoara eoBlAlft ««ir« 
oral to ejllBayiaal, MBaurlBf 2-10 z i^MwhiU 
•Bttre eoBldla ««re fuMld, mtwnA te efUndylealt 
iipto 7 Mptsta* MasturlBg 26«€0 x 2«4A • ¥lii 
eliltf^o»por«« ««r« 2*1f/^dU» flit iB0lB%« « M 
lAtatlfiad M y««yBpow Seblaoht* (XMI iro*24€010) 
at OMxf law, iflgXand* BeaUaa, F#aqiiiaa%i onA 
F«aoXaBl vara alao laolataA frofii iBlMr apoto aliflwn 
iwAar flg»4 aai $, platt t raaiMtetlftly • 
fattogBBlatliy a) dXaaa liMiaa alwAyt Finfua did 
not iBfae^ tha ro9t«t atoXaaa or atao at aniy ataga 
of plaB% grovth* At hanraat apota wart olwarrad en 
tiitore of botb tba aaltlTtf a (Knftrl ChmdraBiikhi 
aBd Wstri ElBdhari)* T a^rt «aa hUkar InfaetiOB 
OB iBjurad fBtera (^•2$f() tluiB on wilnjiirad oBoa 
(36«$#)« Soat of tiMi apoia vara fOacd to d«Tal'>p 
tlnrough tbe laatlaela. Of tha tao enltlTare Kkifrl 
75 
SlBdliiBrl WM ]««3 proM to Wb»x spot iiif«otioB 
(54.7^) than Riifri ChanaraiwWil (Tt«4<<) (la le 6). 
^) X#1>erAtoxar attidyt ?isi%l« ^aptoas ««r« 
oliMrvtd aftvr 72 fecrt of ittoal)atimi» Bpot* of 
2-5 e« dift, aoatly ounkoitf ««7« obotrrod «ft«r 
7 iiifo of Ineii^atloii* 
I) Artlfieiftl isoeiilatioii tootot l»th pl»-pplck 
iusd Ineisiof! «otliod« pe9w& offtetiTO in oMtoostng 
tli« Tivulenoe of tulior fpot ioolato for oaaslng 
dry rot. Bry rot »y®i»tos« apposro^ aftor 5 to 7 
doyt in "toters inotmlatod wl^ pis*»prie)r aothod* 
whtrt •• tlio ttt%«ra Inooulatod vltli doop-lneioloB 
wthod oxhiM^d ito« dry rot ayaptees aftor 12 to 
15 di^a. 10 the foreer eir iQifri Clia»dr«fl»imi was 
found to b« aora auaeaptlblA vliiia in la t^r laa'^ od 
of inoeulation both tba enlti^are mvre ooually 
auaeopti&Xa* In daap^ineiaion sattiod of i&oaiIatic»i, 
eoneantrie rings wort produood armind inoiaion lina 
(Piatt 2, fi#*1) «liart ae in pia-prioka tubtr surf aea 
bteaaa urinkl*! aouplad with fttB|;aX groaHi en ^a 
point of infaotion (Plata 2, fig*2)« CoBplata tnbar 
rot oecftirrad « i^in 30 to 15 daya andar boHi tha 
nathoda of inoeulation. 
7 J 
fftbl* I I Ta%«7 apet d«ir«lofMiit in artlfieially iBfft0t«^ 
•o i l 
gataf of ipjufy/fality Bp&% iaeidtnot 
cuitiYsp BPuliiBg of inpsTf im Wo injury *»« 
iasftturt to booing 
tu1>on 
£B£ri 
GliaiidraB»aIrhi 95.6 66.5 52.0 71.36 
fikifsi 
Sindhuri 80.9 58.3 25.0 54.73 
I t an 88.25 $2.4 38.5 
;^<«NMinMMlMI«MHiMI 
l i b 
11} QQU fltos« aaa potato oiioa oteaiooi wbon 
potfttooo ««r« otorod ttBAor two oenAltlons of 
otomgc iry ret lyBptoiafl tppogvod fxna tht tttbty 
spot iBftetlofi fit tlie JiaM tea er aid .inly ^ndor 
potato ohoi wltllo le eoM utore Asy rot Aoirolopoi 
111 taraooo* Spots lining stl«f^8t 0*5 oa dla ^A 
0*5 ea a«p^ rowtltoA lato igf z-ot* Bi l t lsUy, a 
•H th t doparooBlon ooaenrtd mmwA ^ e %%hsr spot 
iflilek waa followoA b|f forsatlon of ona or tvo 
eofiooatrle rings* fliortaftor sera rl i i ia vara 
fomad ^T«rl]i5 a iraat«r araa andf flnalljr 
raesikltliig lato ooaplata rot of tlia tulier 
(pXata 2 iig*3f^f3)* Wtf rot iavalopaaiit frofn 
apota Inoltat by y*a^laatt (?lata t» f ig •4) aaa 
•ary f aat and ^la tyaptona ra«aa1>lai to tliat of 
plB«>prlek iBOoalatad t«%ara (Plata 2« fig«€)« 
VnA9T eold atoraa alara taihvs rot waa in traoaat 
tlia dry rot daralopad wliaa potato tvtera wv 
wiik^mn froa aoli atort and kapt in potato aliad 
at tlia tlsia of flaating* 
111) lAborat^iy atudlatt Spota lnjared i r l ^ 
plB^irlQl: aiblMtad dry rot aora Oleksy tluuet tlioaa 
altb letaat aurfaoa. I t took 20 to 25 daya to 
lalt lata ^ e dry rot ayaptoaa in tHa apota lnjixrad 
8. 
vitli >iii«9rlek M agidfMit 90 to 40 «af s in 
JMlflktim 9? IIRY ROf 
iil^» «&• usually obMTYvd on ani mmwaA Imtgfi 
•iitd tub«r spote* Iftttrt It Has Men itveloping 
tTom iiottBit/lBjuritfi • Of !»%•« «li«n sproute getm 
tsottgli to g«t inJuirtA or brobiR buying haiiilingt 
tilt injured spreut altea ^etne fsroureHe peinte 
of ontty for tl» ary rot fHithogen* Prior to 
«l>rout injuritst ratt of dry rot darolopaast waa 
ralfttivaly elcw« But aiarauting and out>aaautnt 
taraak down of tlie aixrouta QuielcRSOd t!ia diaa^t 
daralopaant. m lata; atagaa of atoraga Axy rot 
aaa obaarvad iavalopieg fson atesi and« (baal aede) 
also* In eurad tubara, aaariiut!! dry rot 4aveloped 
frott aprout in|uriaa (40^) elotaly felloiiad V 
tuter apota {39i)* founda WT^ ralativa^ laaa 
proBa to dry rot infaction W)* Bit In uneiirad 
potatoaa tlia cuta, aplita and Ixntiaaa wrt tba 
•ain aouroa of infaotion (44^)« 
In traatad tuWra initiation of dry rot was 
Boatly froB aithar sprout injuriaa i39i) or fros 
82 
ImU blight l«iioB« (40?l) ifmh1» ?)• 
l^tato gbgflt ary rot infeotioii mm not obaerred 
uptlX th® end of Ma^  f>h«» EH in the store «aa ION 
(?<¥)• Ho«tir«r, in iin-te«Ate4 potatoe* i t atarted 
in taeoQd week of ,Mm mhen tm M inoro^ed &hov9 
1^ but tevelopMBt wm nlmm wiioa i^e iff iacreassd 
to @<¥ in July i t furth^ ineroiuMdi i^artiealarlf 
in oir Eufri p«liart vitb storagt tiae (M Iwiiig 3t 3f 
4 and 5^ in July, August, Stptoeljer and Oe-^ ber 
re«|)€ctiT«ly)» In cv ^fri ctiantoaaulthi disease 
appeared in aily (5<) and i t s inoidenoe reaained 
eonetant in eubaetiuent aontlis* In treated tubers 
dry rot aanifeotatlon was delayed t i l l aiddle of 
August* fhereafter i t dsTelop^ elonly but steadily 
(fsile 8) . CfultivM? fufiri l^or was aore prone i» 
dry rot (1i«C) th»n Kufri CbandrasMMii (7'^)» 
Cold storet ^ and large, dry rot ineidenes in eold 
stored potatoes was ir@ry lot (t4 in m Ku£ri Babar m& 
0«2*t in at Kufri Cfeandraisulcbi) • IToiiever, when ^e 
^bers were withdrawn from eold store at norsial 
planting tine (let week of October) and stored unier 
8o 
fftbl* 7 t PotcBtiftX •!%«« of Avf rot iBi'liatioB in 
stored pot«t09» 
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potato »ti«d, there wm ferf fast davelapieiit of 
dry rot (Table 9)» tubera of cv Bifrl l^iar aftowaa 
aore dry rot (?€) «iaR tliat of w Kofiri Oliaiidrecntklii 
(^)« fr»8t!i«iit of twferra witfe ^tfeana H^45 • 
*rtt»n-l? d«er«a««d the dir rot infectlofi orar 
URtrtated onta (M Isalng 1»t ai^ ^•3< reaptotively). 
I — — Ill iiiiiiMiiiiii II >iii III • — « » • — I. i i i i i i i iMiM—I——w— in mmmmmmmimmmmmimimim 
m&im tm mt mf 
gffaet of taaperatura, ralatiira h^sidlty wsA 
atoraga pariod on dry rot iiaa atudiad f<Hr t«o yaara 
(1979 and 1930)* FltietaatioBa i» Parana tare under 
atudy aa w«ll •• ^ rot ineldanec mme tlae war© 
aonitorad and oorr lationa vora worltad ottt* Htorago 
pariod and dry rot vara (-i-Haly Gorralatad is 1»otIi 
^e yoMTB (r • 0,9621»» asd 0.95'50»*U Halatlr© 
laiaidity v^a alao found ^ h&^m (4>)iro eorraXation 
wltfc dry ret in t>oth «ia yaara (r • 0.5988* and 
0.6160»), MaxifiiBtR temperalMra altiopad (•)'r® 
eorralation with di^ rot In both the yeara ^ t wan 
aignifieimt only in ono yaar* ^aioun wd mm 
taaparaturoa wara (-Haly oorrelii-fed in «ma yaar and 
(4')Ta2y in another (fa^la 10)# 0oafficleiit of 
dettnaination (B) valuea indieet^ wS ttiat tlia dry rot 
incidanoa In atora ^^ ^ aeoountai for apt© 9 ^ hf 
8B 
fftbl* 9 I D«v«ldpwiit of &Tf T9% tiBdi«r oeld stor«» on 
Storagt 
period 
April 
May 
3^n% 
July 
^ i^iguat 
S0ptea1»ey 
Ootob^ (after 
takiog out fvoa 
cold store and l»pt 
at r 09 te@!>erfttttre) 
to October 
20 October 
cultiYiar 4 
Ktifri OhaDdrimiJetii 
K»tTi Bibiir 
K^fri Ch^idraanlclii 
Ittifri Twhst 
X«fri Chandranolciti 
E»fri Baliar 
fufri ChanareBmldii 
Kufri l^diar 
KUfri Chaadraauklii 
Buf^i Balier 
t&ixi Ohtf^aiaiilElii 
mtri Baher 
Stifri Chan^r^mMsi 
Klifri BiOiar 
Kufri Oiia»are!3ttkliii 
ISifri Bi^ar 
tspy rot 
treated 
0*0 
0»0 
OfO 
0.0 
0»0 
0.0 
0»0 
0*0 
0.0 
0.0 
0.0 
0.0 
0.0 
0*5 
0.5 
1 
1.7 
(ea^ulatita) 
t!Btreated 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.5 
0.1 
1.0 
0.2 
1.0 
0.5 
4.5 
2.0 
.1 4.5 t.o 
8/ 
fftblt 10 I CorrtlfttioB (r) of storstgo ptriod and 
•mrlrofuientftl factors witli ^ rot 
OorrtlatloB Cooffloitnt Cr) 
Paraoettrt 
0torag« 9triod (x1) 
ISaxioaa ttaptrattira (xS) 
Hlfitnia ^mpera-tnrt (xl) 
mm taoferaturo (x4} 
KH Cx5) 
Eagraasioii at^ uatloDi 
t9TJ 
©•9621•• 
-0,802t» 
•0»562 
•0«7€^ 
0.59BB* 
1980 
0.9550» 
•©•"^ S^l 
0,1767 
0.1249 
o.i;nio» 
1979 I Ury rot Incldtnea • 13.S958 • 2.0538^^-10«1256^g 
-9.9565,3* 19.5361,^ - 0.05852^ 5^ 
R" 0.9996 
19S0 t Bry rot iBOiaaiiea • -1.4825 • 2.0606 | • 14.7586^^ 
-14.52»JJ5-I-29.3926JJ^ • 0.10448^ 5^ 
B* • 1.00 
O U 
tirB pegmet9Te vie* storage pe:riod, iiliii»i«« 
•azioaa mA atas teaptraluf* ani reljitiv* husldi^ 
(R • 1 and 0.999C) (?abX« 10). 
aiTsot Of mnm& mn mfiticiki woGfiss cm mi wf 
liziaua dzy rot vaa roea^ pdai la unetirea 
potatoes (40!(i) folloaad %f acrtiflelaH^ woaiided oBee 
(33^)* ftaataeot of nounAad talioira «lth BltliaBt f^-45 • 
Arat«B-6 or carlsg of -aie tubere for 10 to 15 Aaya 
aigolf toaotlf radiictd tti® irf rot Icltoetioa ov^ 
uiumrad onaa (BI luting 10 and ii»3 to 1«.9*5 against 
42^ In uncurad tulera)* fraatmc^t of tu%era with 
Bitliana %H5 • itretaB-6 was aa good as heeltli^ «ad 
properly etirad potato®a (Vt 1«lisig 10 jMid 1 ^ 
raapaetiirtly). In euring procesa the period for ithicli 
the twiMire W9f awtjeettd to euring appaarad to lia 
deeldi&g faetor in redttelng tb© dry rot daralopoioBt • 
litii tli© incraaaa in eurtng period from 2 days to 
10 days t&e dry rot infection vaa teo«^lit down froa 
3Ji to 16.9^ • Further inoreaaa in euring period 
(10 to 15 days) did not reduce the dieaaaa 
aignificfintly (Table 11 )• 
HJ 
faiblM 11 t MUet of our lag and art if lot al woue^ a on 
tha iBOldanea of dfy rot 
fraa^i9&to # Dcy vet 
A* fttbsra with natural onto ai^ tmiiatot 
a) OonistQl - BO curing 42 
*) Ourad for tao daara 33 
e) Ourad for fiva diora 24 ^ S 
«) Ciarad for tan dar/a ts«9 
a) CuraA for fiftaan days t4«5 
B* Artifieially voundad tuteara 53 
10 
B* Btaltnyi eurad tn^ra 11 
C* fstera wit^ etita and bmiaaa Imt 
traatad with Dithaoa M»45 4- AretaB »^ 
SI • 3»65 
C.D. (0.05) 7.6 
.; J 
;^iso-:rT:?iLiYy to mt ROT 
SuectptiMllty of tu^r e l i ^ s to tey rot mem 
significantly «ffeotea '^ the teiiperatur© duriog 
euring proeesa* Curing at 19*C oigcifleently reduced 
tuber alicee ewoceptibility oTer tl^se eurei at t3»C 
(lesion eiae being 1.18 and 1.5^ eo reepeetlvely^. 
I^siaee temperature, curin,^ perloA aleo significantly 
influenced the dry rot developoeiat* At bo^ ^© 
te-npcretures (11 and 19^ C^ dry rot Inciaenoe decsreaaed 
pro^reeelvely wlt^ t^e iecreaee in euring period. At 
13*0i lee ion «i«e wee reduced froa 3.74 to 0.14 en in 
10 days whereae at 19»C reduction to that exteol in 
lesion sise oeeurred in leas tnan 8 days (Pig. D* 
C5?I?aCAL COMPOfTTIO!! OF ?'f fOB Tfft AH) ITS 
KiLAf lOKSFI? ^IT!: URT ROT 
Potato cultivars differed i^reatly in their dry 
setter and chemical eompoaitlon of tuber (Table 12). 
Dry setter was bigbeat In OY Elufri T^aiaa (20.6^) 
followed by KJBfri Chandrafntlchl (20,5'^), Stafri ^yott 
(20.2^), Kufri Babar (19.5^^ aud Kuftrl Badabsai (19«6«). 
1*0tal phenola were highest in IfUlYl Jyotl (f9 og/lOOg) 
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Figl. Effect of curing temperature and duration on susceptibility 
to dry rot pathogen 
.9i 
ChaDdrwukhi (62a^100g) ftRd KUfri Baashtdi (5-«g/lO0g)« 
fotal sugsrc ii«r« highest in er lufri Baaslii^  (720Qig/ 
10(^) aoi lowest in Kiifri t^otl (?80i«/l008). ICufri 
B^«r, Kufyi Cbandraaukhl and Kufri TAUM fall in 
between in aeoreaelng order* Bedueing sugctre on the 
other hesA did not follm ftf total sugara* i^ ufri 
Lalioa (52Bg/ia0g) and Kufrl -Badahah (45«g/lO(%) 
contained higher reducing sugara aa aoapared ^ 
o^era* Kufri Bahar (20i«/long) oontained the leaat 
redueing avgara* There baa been iraetleally no 
correlation of total phenola* total sngara, reduelng 
BUgara and dry aatter with dry rot atiaceptlMUty 
aeparately (fable 1?). 
mr BO!! 
There haa been an inereaae in the per east dry 
rot area « i ^ increaae in the aise of tuber* But 
there haa been no appreeiabla inoreaae in the dry 
natter with the increaae in the site of potato tuber* 
Bxy Batter inereaaed froa 20*'. to 21*4 per oent vith 
the increaae in tuber aiee fros 10«^ 2Qg to 30-4Og« 
Thereafter, no definite *r0nd woe obaerred ('nablo 13). 
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m ltiteT99 eorr«l»tloii was 0>»erv«d l)©t»«#ii total 
pheeole and tutotr «li« graie. with the lDcr»a8« 1» 
tu^r weight f »9 10-SOg to t25-t50g total i^anola 
decraaeed froa $7*3 t© 58.Ti«/lO€|g, fotsl pbeoola 
ware relatirely high in thoa® tutiera wl-ej leaa dry rot 
e^ieceptlhllity* fotel fmgafa an^ ^ reducing eugara alao 
ahowed (•)Te eorralatlon with ixthet alfe* with the 
inareaea in ^ber else fxtm 1O-20g to 125-150f the 
total augara and redtieiftg augara decrea^d frott $39 
and 39*20^10% to 580 and 28•tag/10% reapectivtly 
Cfahla 13)» 
E£74!rIQSSHI? BKfW11?ff SIgt Of WK fCr^R AID Xfm^WTTm 
ID natural iBfectlois the dry rot dareloiwieiit waa 
highaat la er tatti Badai»h (2t.0^0 followed ^ lufri 
l^«r (19.1?^), ICuftl T^laa (17«5"S) and ICofri ^ t i 
(e*H)» Howartr, under artificial InoculatloB blpheat 
dry rot infeotlen oeeurred in Kuftrt. Bahar (S#^) followad 
hy Kufri T^yoti (57»8€), Sufrl I^aiaa (57.'5<) and Bifri 
ChandraimdEhlC4t»4^ ) (fahle 14 )• 
With the Increaaa in tuber alea* thara haa 1»«B 
a eorreapondlng iBcre^aa In dry rot. The dry rot 
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deTelopaeot WM aore under artificial inoculation 
tban natural (fabl© 14). 
Cultivar Kufri Bahar (15«Vtut)er) waa oore prone 
to injuriee f Uowed by itttfri isdehah (11«l/tol>er)t 
Kufti Laliaa (7.3/tuber)f Kufri Jyatl (fi.O/tuber) and 
Eofri Oirtanciraaiiklii (4*7/tiiber)* i^aceptibillty of 
eultiTara to different t^pee of aeaagee alao varied 
with eultivara (fatle 15)» Itefri T«llfii8 and nifri 
Bahar were equally prone to iopeot deisagea (5*5/tuber 
ei^b) eloaely folloved by KUfri B&dehah and Kkifri Jyotl 
(3«1 end 3.0 per tuber reapeoti^ely), vtiereaa ICufrl 
Ohandramukhi was leaet snaeeptible (2*2 per toberU 
The trend waa aane with reepeet to two different typea 
of iapaet duBiagee i*e« ahatter eraeka and aplita 
(Table 15). I^ wwrer, to bmlaing the trend wno a 
l i t t le different* rufri '^ar protred aoat auecentiVle 
(15 bniiaea/tuber^ foll/^ wed by Ftifri T^ahah (8.0 teruieee 
tttberU The remaining cultlvara were cooparntlvely lem 
auaeeptible* 
Tuber d«8age, by ai^ largOt waa (•••)vely correlated 
with dry rot euseeptibility (natural infection), riight 
9/ 
differeoeM in tuber aeaage did not affect the dry rot 
gu«e«ptlMllty (f«'le 15)» fubew of cr Rttflri Jyotl 
•howtd •lightly nor« dftfBag« (€/tuber> thtfi KHfri 
OhandTMRiktai (A.7/t»t>«r)t tnit dry r-et infeetion waa fiiort 
in CT Kufri Chanfiraattkhi ttiau Koflrl ^ot l {5•^ and 
A.T^ c respecti^ftly)* fiiailorly tubers of m l^ftt Baliaap 
Here oore pront to damage (15*3/tQber) than ICufri Badsf ^ 
(11«t/tuber) but their eueeeptibilit^ to dry rot did not 
differ aarkedly (DI being 9 and 9«1^ respectively)• 
In all the ci-ltiTire iapi^t dam^ ttas aore fihee 
tubers were dropped fTon t50e« height -than 75MI» This 
higher iiapaet danage by inereasing the droppii^ height 
was ttore prooouneed in er Kufri T>aliBs and Kttfri Baflshah 
(increase being 2«47/tuber each) followed ^ Rufri T^ ahar 
(1.71/tuber), Kufri .lyoti (1,49/tttber) and Kufri 
Chandrasuithi (1 •19/tuber)» Jlaongst impact damages there 
hare been sore shatter eraeks than splits (Tiane tfa»b, 
o»d,e)« Although inpaet dsoage increase with the 
increase in l&e sise of tuber in a1!l t^e sultiTare* the 
extent of increase varied with eultirars* Tn tubers of 
grade 10-20g in ev rufri Miar the oean iapaaet dssa^e 
was U28/ttiber as against 6• 45/tuber in 1^ 5-15Qg grade. 
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In er mfri BwSahfth* a grsdual increae* in liapaet 
damage vae obaerred with tbe Increaa* In tubar grade 
upto ^0-60g (iQpaot daoi^e being 1*48, 2»t2 and 
3«53/tuber in 10-20, 30-4D and 5O«60g grade 
reapectlrely). In next higher prade, l«e» T5-100f 
there baa been a endden Inereaae In isipaet damage 
(6•is/tuber)• Thereafter, inereasa waa noalnal 
(€»65/tuber) (TaMe 1(5d), Aliaoet alsiilar trend wcae 
obaerred in or iTufri laliaa (TaMe 16e)f where 
ieipaet daoage waa 0«83, 1«€5, 2*06, 4*25 and 4«?8/ 
tuber in gradee 10-20, 30-40, 50-60, 75-100 and 
125-150g in deacending order* Inereaae in impact 
daaage naa gradual in er Rkifri Chandraaukhi (ISb), 
with an inereaae froo 0*38 to 4«0/tiiber with the 
inereaae in tuber grade froe 10-20g to 125-150g« 
In Kufiri Jyoti there has been steady ineraaae in 
iapaet daaage with increase in aiae of tuber* 
Overall increase in iapaet d&'sa^ e with the inereaae 
in tuber sice grade fron 10-20g to 125-l50g was 
higbeat in er Kufri Chandraisukhi (10«5 tiaes) 
followed If Kufri Jyoti (B.O tiaes) , Rufri Talisa 
(5.5 t iaes) , tutti Bahar ( i .9 tiines^ and Ktaflri 
Badshah (4.4 times). 
IVJ 
A8 regards bruiting injury. It iscreaaea with 
the ineretiae In tuber else grade in all tiie cult!vara 
(fabla 1€«,b»Q,4,e)* The tigheat nunher of hrutaea 
per ttther or per unit area «aa In ew fufrl Bab sir 
followed bj iRifrl Badahab, Eufri lallaa, ICufrl .Tyott 
and Kufrl Cbandramukhl* suaeeptlblUty of different 
tuber gr«lea to bruising followed alcillar trend ae 
letpact daoage in all the fSJltlTart exeeptini^ cv fafri 
Jyotl where truialag injury upto the grade 50-^ Og was 
etual or wore than that of l^frl Cbtrndraaultfel (1»?, 
2«t and 3»0 aa against 1.2, U85 cmd 2*5 respectively 
in or Kufri aiandrastul^i}* 
hen feaniiaes ware caleulated m per unit area 
2 (10 oa ) basis, there has not always bean inereaee in 
the bruisea per unit area with increase in ^iae of 
tubera (fable 16atb,e,d|e)» In ev Kufri Bi^ ar« ininber 
Of tcvLWlO <»' «r. . lnc»«e< or » . . ! » < constant 
With the inoraaaa in tub@r grade upto 50>-60|g* 
fhereaftert l^e nuaber of bruieee/unit area deereaeed 
with the inereasa in tuber grade C^ 'Tt 2.5 end 1 «7 in 
tuber grades 50-60, 75-100 and 125-150g reapectively). 
In OTS Kufri Bad shah and Kufn ^ot i number of Inniiaea/ 
unit area iacreaaed upto 50»'iOg tuber grade and 
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deeline6 ther«aift©», 'toereas in CVJI Kufrl ^ali^i 
and Kutri Cbandramukhl higheat miaber of teuleea «ere 
ob8«rT«d in lowor grades TIZ. 10*20 and 5(M0gt with 
Xasa bruiaea In higher gredea (?able I6b«e)* 
^•t-scEPTiBiUTr oy i>o"-^ r> gr^rtvar, TO T^T iic? K^ 
l^ gjaga a-tttdiaat T^tgheat dryaga was obaarved in er 
Kttfiri Bahar (28.7^) followed ty Bofrl T a^lioa (28.6^), 
Kttfri Badahah {27.91<) and Rafrl. Chwidr«iittkhi (27.8<). 
lufri ^yoti regieterad leaat drya^e (26«53^)» '^ tie 
dryage loaa «aa Mgbeat under pre-«oolin^ ebarstser 
(47*^ 9^ ) followed Isy potato ehad (30*S6<^ i> and eilnlimin 
dryage occurred under ooW store {^•22<)» 
Perfonaacoe of oultlvara varied with atorege 
eottditiona (Pig. 2) , under potato abed higfeeat dryage 
occurred ia tubera of CT KUfri l^a'ah (37»4^)f 
followed lay Kufri Jyoti (31 • ^ ) , KufSfi Bahar (31.3''), 
Kttfri LaU'na (28.7^) and Byifrl Cfeandrasaukhi (25.0^>). 
However, the trend under pra-oooling chatther was 
rererse. In aoongat different eultivara Ruftpi lelioa 
and Rufri Chai^ raaukhi exhibited higheat dryaga 
(53.1 and 52.24 reepectivalyl whereaa Ktifri nadsh^ 
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Fig 2. Dryage losses in potato cultivars stored under different storage 
conditions 
11] ? 
showed tb« least {A^,^4'>• Tn coM store, cr Fufrl 
Cbaiidr«eiikhi registered higbeet Arjrage (6*3^) 
followed ly Kttfri J/oti (5.7i^ ^ a»d Kufrl Bahar C)* ' ) . 
Kttfrl Lalloa and K«fri Badiiiah sboved less dxyage 
(4*0 and 4«7^ respeetlTeljrU 
Bate of dry age In different ctiltivare •arled 
with stor^^e period (71g* !$)• 
Oae aoB«i atera^ei Highest dryage ooimrrod In or 
Kufri Baasfeah fon:>wed tjy Ittfrl Babiar (3.4 and 5.0€ 
respectl'rely), whereas dryage in Kufri ^^ hmdraaMlrlil, 
Kufri Jyotl and lafrl lallaa waa idBoat sane i . e . 
I?.* "" 2.6%. .^ (' 
Two fflOBth storage I Cwlti irar ftofri iWtahal^  exhibited 
highest dryage (10.? '^^  followed hj Kufri ^yotl, Itafri 
Bahar (9.©?^  eaeh^ and Kufri Cbandrafwlchi (7.2^). 
Three aon^ storage i Bryage mm hif^hest In Kufri 
Jyotl foil wed by Kufrl »^ ahar, Kufri Badshih end fufrl 
Chandraauiail (17*5, 15.7, 15.6 and 15.04 reapectlTeay). 
Xufri Lalima showed the least (13.B€.). 
Four aoatfa storagsi Cultlvars fCufti Bahar and Kuftrl 
Jyoti registered highest dryage (23.66 and 23.6^ 
respeetlirely) followed >y ftxfrl 'ad#iah (23»8!«U 
Dryage wes lea^'t in CT Kufri Chandranukhi (20.8?gU 
X X POTATO SHED 
0 0 PRECOOLING CHAMBER 
A - - - A COLD STORE 
K.CHANDRAMUKHl 
Fig. 3. 
2 3 4 5 6 
STORAGE PERIOD (MONTHS) 
Dryage losses in potato cultivars stored under different 
storage conditions 
1 ( J ^ o 
fiilNNrt «f «?• Knfirl lihtfr tM i t f r l Jar»«i w«r« f«i»i 
ttori«« MoAittMt htef Wan dtHottA te t ig* 5* 
i) |i»t»gftl l i f t i t twit ffti«f Mturai lBf««HM 
4x7 ral «•• iLlfhts't «iiA«r pttftta litA f•llwpaA %f 
iVt-ftotXiiig obaii^t {$*% mi 4*!^ Mt9t«tlT»:^)» 
(0*Oti() CTAUC m ) * HuTiitgliemt vHtn^ i t r lo i 
isifiMBt IB tB%«r» •««•« «B««y potato #!•# (ftf^lt l td)* 
SuriBi fif«& BOBtk «f ftoMst m IdOti l^aiiB 
•xmVited BOM rot 1B pora-BBoUBg ai(Mib«r (t.95() tfaw 
fBtato Bhott (0#f5*). aiBllarJjr, ia alBth BOBtb af 
1 I J 3 
storage t er Kutri Ohandrsisulthl ehowed aore rot In 
prt-eoollni? ehsmber ("^ ^ than In pottito #j«a (1«5^>. 
11) ?%T c«pt Ipfeetloa vn&er tnoculatloB tegtt 
Tuber* stored ueder pra-coollng chaa^er were found 
more suseoptlblA to dry rot as eoepared to those 
stored In potato shed* The cold stored tahers were 
found least susceptible (1^«75^). This trend ism 
observed through out the storage period (fable 18) 
Is moet of the oultlTsrs barrlni; a fen exoeptlons* 
During first taon^ of storage* era Kufri BafishiUi and 
Kufri lallma were less suseeptlble in pre^eoollng 
chamber (22*5 and 60«0€) ^an In potato shed (40 and 
$^)* Kufrl Lallaa also proved less auaeeptlbXe 
under pre-coollng ofearober In the 2nd and 3rd storage 
tDontha (35 and 39?^ ) f than potato alhad (39 itfid 4K)* 
FiaiOD OF SfORASE- 15 BELATXOF TO DRY KOf 
1) Natural Infection t tJry rot was not obearved upto 
aeeond raonth of storage In al l the cnsltlTara ejtoept In 
Kufrl Bahar* In third oonth lufrl l^ adshah a?^ ^ f r l 
TAllaa Btarted ahewlng dry rot Infection* Dot dry rot 
developoent picked up only after four eonth of storage 
In al l the eultlTare ('!«^le I7a)« k poaltlva 
J l -
eorrtlatlon « M ol)««rTe4 between ixf rot ai^ etorego 
period* Tht sean dry rot Ineldttne* wnSw potato tbea 
aiiA mre-eoollni; <*ia»b«r WM 0 # ^ and O*?*^  rea^etlfoly 
In tti« third aonth of Btortge which inereaooa to 1.32^ 
In the four^i aiontb under potato ehed ^ t uadar 
pre«^oollnf etiaa^r i t rtaained mora or leaa aaeit 
(0»2^). In the fifth month of storage the infection 
«aa 1.7& and I.T^ wbioh further Inereaaed to 2*4 and 
2•32^ during the aixth oonth of atoraga* 
The increaaa in Ary rot infaction frith atoraga 
period varied wi^i eultivara* In «• Rufri Chandranwlthl 
i t atarted during the fourth aon^ of atoraga (0»e3^). 
In the fifth aonth ita incidence ^aa low (0«661) twt 
i t Inereaaed to 1 •51^ in the aixth {iion1li« A ateady 
inereaae in dry rot infection waa ohearred in era 
Kufrl Bahar end XUfri Badahah* It inereaead froci 0«5^, 
in the third aonth to 1.7?< In the sixth moniltt in cr 
Kufrl ?ahar and Om% to 1 •85# In or Kufrl Badehah* 
Similarly, In or Kufrl "^ allaia dry rot infietlon 
Inereaaed progreselTely froa 0»8^ in fourth aonth to 
^»$€/^ In s l x^ sontt. Bry rot infection waa obeerred 
firat In the fifth aonth in m IBufri 4yotl (1.164) and 
i t retiaiaed oora or less the aaise in the alxth nonth 
(fable 17a). 
1 1 2 
ooMitioiui (M«aii iria.u«a} 
iitorage infeolion (lurtlfieisl 
liMiCalatioa) 
i^ otato sliad 
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Tablt 19 I l^«T»lUiif teapcratures and RH In 
potato otitd 
p«riod of 
•torage 
April (one aonth) 
(Two BOBth) 
Jiuo (fbroo MAtb) 
UI9 
(Four BOB til} 
AUgUot 
(Fivo aoiitli) 
s«ptoal)tr 
(six aonth) 
SUnlstts 
tosporaturo 
•C 
19.0 
21.3 
25.5 
26.7 
26.3 
22.6 
Maxima 
toaporatura 
•c 
33.5 
36 al 
56.6 
57.5 
54.2 
55.4 
Utaii 
taaptratvira 
27.5 
28.7 
30.t 
32.1 
30.3 
20.7 
29 
38 
m 
65.2 
85 
62.3 
I J 5 
Tabl« 20 t FrtTaillug t«ap«r«tiir« m& HR in pre* 
eooXlBg ebf»lB«r 
?«rlod of 
•toraft 
April 
(OBO loctli) 
May 
(lino iBonth 
(Thraa •OBth) 
July (Four Bonth) 
{fir9 oonth) 
Sopl«Bl)tr 
(Six WBth) 
KlalattB 
taaparaturt 
•c 
16 
n 
19 
19 
16 
15 
Mtttlsiiia 
toBptraturo 
•c 
18 
19 
24 
20 
20 
19 
Mam 
taaptratura 
•C 
17.5 
18.3 
21 
19.5 
19 
18.5 
85 
82 
75.2 
76.5 
81 
81.2 
116 
i i ) P»r cent rpttngc ip aytlflctal JBoculstlon tegtt 
A mdden a«crta0« Im suse^ptiblUty of a l l eultlTmirfl 
6tore4 under three different storey© eonditloBB wmt 
obeerred during the seoond raonth of sterago* 
^Kwerer, degree of deere^e In dry rot Infection In 
the second month and i t s gradual t«ild up in later 
flionttaa varied with cultiTara (Tahle 18). "teoreafter, 
with Inc^eaae in storage period a eorreeponding 
increaae in dry rot aymptona occurred in al l ^ e 
miltivara stored under a l l sets of eonditlona* After 
one a»ntli of atorage er Sufri Baher ehewod hi^oat 
rotti^e foll:>wed by Kufiri talisa* Kufri Jyoti, Dufrl 
Badahah and Kufri Chandraaokhi (5fi«6, 51•T* 50*0, 30.0 
and 2B*% respectively). After tuo aontha 
auaeeptlMlitgr trend renained the emm exeept in ev Tufri 
Badabah which ahowed less rottags than ev Kufri 
Ohandresiukhi• In third aonth the trend waa aimilar to 
firat sontb whereas in the fourth tsonth the trend was 
sifflilar to second raonth. ^Irheat degree of 
euaeeptibili^ of a l l ttje eultivara waa obaarved 
dtirlng last two eontba of atorage* 
8QPRCE OF f.'-mnfmcy. 
Out of 546 andlgena aooeeaione and 17 eultivara/ 
hybrida screened, 9 (6 andigena aceeeeiona and 1 h/brid) 
117 
weiB gred«d a0 resi0taot« 39 ooddretely reeistastt 
319 aioderately attoeoptlble sad 216 as «uiiC9Ptlbl«t 
the details of vfaleh core tm uiK^ inrt 
Btolstant cttltureat n 5857i JTVA 37^, 350, 8, t03, 
10, 21, 22 and e i3 . 
laodarately regi^trnt eulturagi CP 2017, ^f^ 5^4, 
BS/C 3397, l«/^ 147, M/c 230, iMf^l ChfiRdr«milEbl, 
Jf 4708, ^77x15 , f 3349, J^/h 282, 3911 ''54, 401, 
146, 1^7, 159f 124, 154, 158, 782, 348, 3«9, flO, 484, 
665, 821, 699, 572, 95, 15, H I , 71, 88, 25, 7, 67, 
85, 12 and 864* 
Modtrately awcaptibla oiatugaai J ^ / A 252, 285, 265, 
270, 254, 267, 283, 256, 300, 271, 305, 234, 269, 333, 
250, 326, 287, 298, 327, 330, 321, 332, 286, 310, 512, 
403, 362, 363, 442, 431, 347, 436, 536, 445, 490, 453, 
476, 381, 417, 463, 455, 337, 3^5, 420, 424, 335, 416, 
359, 482, 540, 414, 785, 763, 876, 6 i l , 706, 725, 133, 
804, 738, 895, 723, 865, 655, 6f1, 740, 792, 704, 697, 
154, 471, 432, 496, 441, 469, 412, 474, 504, 468, 548, 
900, 415, 472, 372, 406, 380, 515, 524, 406, 457, 498, 
433, 444, 452, 223, 130, 119, 149, 223, 179, 121, 181, 
239, 236, 144, 175, 182, 209, 231, 206, 184, 164, 126, 
194, 151, 222, 212, 159, 171, 199, 129, 210, 191, 176, 
IP o 
125, H I , U5, 255, 195, t i l , 127, 155, 145, 175, 
151, 226, 155, 605, 250, 195, 577, 184, 195, 759, 
186, 214, 204, 201, 166, 219, 810, 157, 215, 205, 
229, 221, 196, 160, 200, 611, 776, 656, 612, 789, 
806, 655, 815, 864, 6«^ 8, 511, 828, 751, 807, 691, 
646, 771, 746, 768, 788, 648, 7l4, 1605, 770, 655, 
755, 718, 755, 672, 674, 892, 755, 688, 615, 796, 
721, 541, 484, 407, 556, 515, 595, 425, 559, 505, 
557, 526, 465, 492, 567, 491, 556, 524, 520, 568, 
405, 451, 566, 474, 678, 658, 5B9, 766, ^ 6 , 429, 
575, 437, 398, 495, 455, 427, 447, 4 2 , 377, 852, 
676, 542, 587, 581, 851, 551,651, 525, 425, 420, 
572, &46, 795, 591, 581, 777, 751, 727, 773, 808, 745, 
761, 677, 698, 857, 780, 827, 750, 837, 868, 617, 708, 
729, 30, 68, 87, 92,51, 72, 17, 116, 105, 45, 63, 11, 
16, 91, 78, 76, ^ , 94, 55, 107, 28, 38, 50, 36, 24, 
58, 77, 3 , 29, 81, 93, 62, 90, 25, 62, 665, er;1, 561, 
695, 846, 866, 644, 878, 755, 884, ^ 1 , 712, 809, 825, 
and 805* 
SttioeptiUt cmt»rt»i JI^/B 42, mtn UllBa, m/t 408, 
Kttfri Jyoti, Wn 859, ^ 4698, Sf 4572, 246, CP 2001, 
m 5^57, JP 4915, CP 2004, Wi 4^72, F 4451, »ifrl 
imrkar, r 561, CP 2002, C 697, .TO 11591, Kttfri t ^ a r . 
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J l 80e, Kufrl Cbasfttkar, JO 1241, JO 900, 4486, 
C 2703, kli/l> 1399, SWk 275,534, 259, 232, 268, 296, 
324, 26b, 261, 315, 518, 522, 531, 298, 26^, 517, 
395, 257, 294, 262, 256, 260, 413, 499, 461 , 5^?, 
467, 517, 551, 565, 505, 469, 521, 564f 545, 454, 
4^9, 347, 561, 460, 592, 751, 716, 769t 856, 707, 
726, 711, 454, 459, 460, 400, 174, 188, 154, 178, 
120, 148, 256, 162, 257, 168, 241, 142, 829, 850, 
156, 854, 875, 654, 700, 101, 612, 715, 717, 650, 
752, 726, 744, 775, 645, 820, 615, 6151, 800, 594, 
550, 577, 454, 446, 516, 494, 542, 538, 582, 555, 
507, 552, 546, 448, 421, ^28, 479, 679, 741, 549, 
681, 5-0, 654, 565, 595, 600, 545, 604, 476, 695, 
595, 596, 621, 845, 542, 851, 562, 758, 640, 624, 
409, 598, 684, 889, 641, 649, 553, 671, 685, 748, 
657, 685, 586, 784, 882, 709, 781, 109, 102, 52, 4 , 
75, 40, 97, 49, 65 , 112, 5 1 , 100, 115, 69 , 54, 117, 
55 , 106, 37, 64, 65 , 1 , 57, 4 , 79, 6 , 74, 56, 577, 
582, 757, 609, 650. 811, 847, 712, 576, 602, 701, 794, 
016, 387, 875, 879, 574, ABI 571# 
.SITICACr OF SIFf'IS^HIT? GH I^CAI«S TO OCTROI. WJJ VQ'!' 
I n i t i a l l y fourteen ehamleale reported u n d ^ 
tset ioB 14.1 of a a t t r l a l * ana raethods wara evalnatea . 
IZO 
There has been no etatletleal difference In ^e 
developoent of rot when coapiired with untreated 
control (Table 21), probably a«e to large Tarlatiosa 
In affionget replieatea. '?*erefore, the exi>erl!8«Bt waa 
again repeated uaing the SWM o^icalcalt Wt with ohly 
one done and one cultlTar* Xr. addition to original 
treataenta, Benlate ^BM aleo talxed with thiourea and 
triton, both surface aetire events for faeilitating 
the cheoacal penetration. In pre*eooling chaiBber 
highest control of rot wai obtained \f Arstan-^t 
Bithane IIH5 • Benlate* and Benlate -i* tiiiourea 
(Disease incidenee being t*4 degree eadh) follc^wd by 
boric add - 4* (2«87 degree) and Tienlnte (4.9 degree)* 
Washing of the tubers also proved effset i^ in lowering 
down the dry rot infection (IDl being 10*59 degree as 
against 15*8 degree in unwaged tubers)* (^eeicals 
like Benlate 4 ^iton, Bithane ?M3» formaldehydet 
Titaisin C 4- oxalic add, phenol and copper sulphate also 
reduced the dry rot infection significantly over 
untreated control•(Table 22)* ^owerer, acetic «eld, 
hydrochloric add, stret)toi^yein, plantti^ein, ^Cl2 
were found ineffective* In potato shed, no ^y rot 
infection was obserred in Benlate •*• thiourea treatsd 
tubers* Hext in order of effeetlTeness wsrs Aretan-€ 
1 2 1 
and tttreptoti^ein (1.$4 degree «aeh) foXl(M»«d t)gr 
vitamin C • Oxalic acifl, Dlthana *J-45 • Benlat©, hotle 
acid, Beolata • trlton and eoppsr stilpheta (^ T being 
2.03, 2.87» 5.47» "^ .47 ana 5^,47 dtgrta raapectlvtlyU 
T i^thane ^^5 aw! Captan alao controlled the dlaena© 
aignificantly (Tabla 22). Aeette acid, "Planta-sycin, 
FgCl2 w«5f« found ineffective, etreptoa^in treatfaent 
whioh tiraa found Ineffectlra »ith the tubers Icept in 
p*e-eooling ehaaber waa found quite effective «i1li ^le 
tubera kept in potato ahed* Tfeiourea worked ae a active 
surface agent to deereaee tfo€ infection whereas triton 
had not aueh effect* 
] ^ and large* the inddenee of dry rot was Itigher 
in potatoes stored under iare*eoolinci eheaher than those 
under potato shed (Table 22)• 
fo confira the e f f ioa^ of Aretan-6, Dithane ^M5t 
Benlate, Benlate • thiourea and ^orio add which proved 
proBiising in the above trial* another experiaent was 
conducted with these eh^'piieals alingwith f^tabendaeols 
(Table 2'^ )« All the ehesticals tsate^ reduced the dry 
rot infection eignifieantly over control. Flghest 
control wee obtained by ^orio eold (0.4, 0.2 and 0.?**) 
and ThlabQDdaaole (14) (DX being 2 . 4 ^ 2.5t, 2.75 and 
2.57" respectively as against 8.fT* in control) 
US 
Tablt 22 t Effloaqr of dlff«reBt eli«ialealt to eontrol 
ixy rot 
CSiti^oals 
PlttattDO M<-4$ {0.2^} 
Captan (0*1^) 
BtBlato {OM) 
Aret«ii-6 (0»H) 
ForaaXdthyAt (4:t} 
Aeotio told (4^) 
Borie acid (4^) 
HMDOX (10 ppa) 
fiyAroehlorle aoia (2^) 
TltaalB C •¥ oxalle 
aaU (U1^) 
Copptr ataphatt (1^) 
Straptoayelii (0.055() 
PlaDtaBgrolB {O.O^iL) 
Sithana IM3 •i* Btalata 
(0.24>2^} 
mreoxic ehlorida (0.1|&) 
Baolata •*> ^iourta (0«24l^) 
Baalata •»- trlten (0*24>1f() 
tubar with out a )iat eurad 
CoDtroI-«m»a8had tulMra 
CantrolHitahad tubara 
SEt 
CD (0,05) 
9( igey rot iB tttWra atorad at 
Pra«>eaollBf Gttmtmx 
B 
1.5 
5.1 
0.5 
0,1 
1.4 
4.2 
0.2 
3.0 
4.8 
1.4 
5.1 
7.T 
5.1 
0.1 
4*6 
0.1 
1.T 
0.7 
7.4 
3.2 
T 
6.95 
10.18 
4.90 
1.4-t 
^.80 
11.89 
2.87 
9.79 
12.65 
6.80 
10.07 
16.08 
13.05 
1.44 
12.72 
1.44 
7.53 
4.90 
15.83 
10.39 
1.54 
4.36»» 
JFotato abad 
B 
0.6 
0.7 
0,9 
0.1 
0,6 
1.5 
0.4 
0.9 
0.7 
0.1 
0.4 
0.1 
2.2 
0.2 
2.3 
0.0 
0.4 
3.2 
3.2 
2.7 
T 
4.31 
4.90 
5.50 
l . f 
4.31 
6.9« 
3.47 
5.50 
4.90 
2.03 
3.47 
1.4 
8.45 
2.87 
8.64 
0.0 
3» 7 
10.36 
10.25 
9.4 
1.53 
4.33*« 
f m TraBaforoad Taluae 
0 « Batrasaforaad Taluaa 
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toy rot 
Ch«Kioal« 
EBi«aii-€ (0.59() 
1A%\^9 lf-4S (0.2^) 
Btnlatt (0.2<) 
mtU aeid (0.^^) 
Borle acid {0*%) 
mHe aeid (0.4^) 
fhiabtndaBoXa i0*5i) 
fbiol>tiidaseX« (H) 
Con%rol<Hiaa{iid 
Control««iBiiaalitd 
tubtra 
(jniXtiirars 
Tl» 
3.6 
5«8 
4*6 
5.0 
3.1 
3.5 
3»t 
4.8 
5.t 
€.6 
9.00 
y2» 
2.6 
5.5 
2.4 
2.3 
t .9 
2.0 
118 
2.0 
2.0 
6.6 
8.3 
^ Dry 
Han 
5.1 
4.l» 
3.5 
5.6 
2.5 
2.8 
2.4 
3.'^ 
2.6 
6.6 
8.6 
TOt 
J^torasa awiditteea 
Il» 
3.0 
4.5 
3.9 
4.1 
2.9 
3.3 
2.6 
3.9 
3.1 
6.4 
8.3 
Wt* 
3.3 
4.8 
3.1 
3.1 
2.1 
2.3 
U.3 
2.9 
2.0 
6.9 
9.0 
Han 
5.1 
4.6 
3.5 
3.6 
2.5 
2.8 
mm • ^ 
3 4 
2.6 
6 .^ 
0.6 
mmk 4.8 3 .2 4.2 3.8 
fotai of mana -
SI (M/?)*« 
CD (0.05) 
B¥i (treataaiit)** 
ss mi) 
CD (0.05) 
S& (MXT)»« 
CB (0.05) 
1! 
T1 
4.3 
m 5.2 
UtOEl -
• 0.02 
• 0.06 
• 0.10 
^m 
• 0.58 
• 0.04 
« 0.12 
f2 mm 
4.0 4.2 
2.5 3.8 
4.8 3.2 •• 
• 
H m icufrl BBbar 
72 • Itufiri Badaliah 
Ml • Potato ahad 
IB « Pr««ooollBg oban!>ar 
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followed \r/ i^Bl«aR"-6, ThiftV e^ndas^ le (0«5^), Tfenlatt 
•nd B«nlate «•  tMour«a (BI ymim 3.1'^ f 3•38, ^.^l «Bd 
3«65^ re»peetlT«ly). Inttractloft tjemean ehefslcals 
and ewltiTsars ttnU/ot chealCRli ac^ aetbod* of storan© 
was BonfilgBlfleant (TaM« 23)• Fcwever, InteractioB 
b«tae«D e^ ttaoda of storage and eultirara faa elftnifienn 
Kttfrl Bahar ahowed more iBfeetion (^31 aed .^IP^^ th«i 
Ktifri Fad^^ (4*02 and 2«K) oth under fotato sbod 
and lare-eooling ^«ffll)er reapeetlvely* 
fm\MiOAj^ cm^mot OF mr not mwQ mmmfiD ro^AT-^-'s 
Tub€r treatnent with t^cmleala algnifleantljr 
reduced the diaaaae doTelt^ pisent oTer untreated eo&trol 
but the degree of control was sore in eixred than 
unoured tufeera (fable 24)• Higl^et degree of control 
waa obtained by borie acid 4^ (10»7§'^  31 as againat 
47^ i in eon-^oD* ?he degree of effeetlveneae of borle 
acid - 2, 3 and 4^, Aretao«6 and fhiabendaiole H wm 
at par with eaob other (BI being 12«5t It ,51 10«8, 
11.3 and 13«5!5 respect ire ly)« Oieriicela uhlch alao 
g«f« good control of the dleeaee include i tJithane 
?*-45» l*nlate, Btnlate • thiourea and *!'hiahendftaola 
(0.5^). 
1^6 
fablft 24 t Ohtmie&lc oontrol of ^TJ ret using 
URoiur«d potatoes 
Cli«ale«l0 ^ dxf rot 
^mmmmmmmmmmmmmmmmmmmmmmmmmmmtmmmmimmmmmmmmmmlmmmmmmmmmmmmmmmmmmmm^mmmmmmm 
l»idsaii«6 (0*5^) 11*29 
BlthAB* lfH5 (0.29i) 23.75 
BOBlAto ( 0 . ^ ) 19.90 
BonXato 4- thiourta (*24l^) 1<S*29 
Borio aeid (Ot2^) 12*75 
Borie aeld (0*5^) 11*50 
Borio aeid (0«45(} 10*75 
Ihlabafidaiola (0*5l() 19*00 
fhlabOBdasola (1^) 13*90 
Control * naatoad tubara 36*50 
Control " unaaabad tubara 47,00 
SE • 1.23 
C.B (0*05)** 3.57 
C.f. 121< 
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Hsr coapirlng resul ts of tables 25 « d 24 I t 
appears that oTerall lncid@nee of dry rot vas ciore In 
uncured potatoes tban cured ones* 
I.AI-<HUTORY STtJPIBS 
a) isffact of chgaieals OP dry rot In pro JBoeulatad 
tubers I In tuber trsstaeet with efaeaieals just prior to 
inoculation a l l tbe ehetaicals tested proved e^iually 
effeotiTS (TaVle 26) but vhsn treated 24 br after 
inooulatioBt ftl^ ^^^ ebeoicale except borie aoid proired 
effective. Benlate, boric acid 4< and Thiabendaeole 0»5< 
had no effect in controlling the dry rot when treatiaent 
with e'leaicals was delsyed )^ 48 hr after inoealation and 
when further delayed by 72 hr, none of the eheaioal exeept 
Thiabendasole gave control (fable 2€)« 
b) Effeetiveneee of different el^sieals against different 
grades of tuber spots (F.eqviseti) developiag Into dry rott 
1» Heaetion with grade I infectiont Highly effective oontrol 
of dry rot was obtained through Ar@tan«'^ » borie acid and 
mercuric shloride-C-) reaction, whereas Thiabendasole, 
Pithane a-45 and Kitasin gave aoderately effective control-
(•) reaction* 
2 . Reaction with grade II infectiont Boric acid proved to 
be most effective - («-) reaction followed by Aretaii-g and 
J. 1 ^ o 
•ereurlo chloride (oodwrately ©ff«etiv«U 151 than* 
11-451 Kitftzin and Thlabendutol* OB 1320 othsr hold 
laroTed lneff«ctlire • (-M-) reaetlOB* 
3» Reaetion with grade Til iBfeetloni Mm of Iftie 
chemicals tested inroTed effeetlre (Table 25)* 
WIST 
Wlltlog of potato coupled with rottlBg of stea 
was very low {< W In the mala crop* In tbe sut^ seqtient 
crop eeason* during early plasted crop, tbe Ineiaenoe 
was to the extent of 10->15 ptr eant In soae of the fields* 
Severe Infection (10*20^) was observed In soee of the 
fields on Iswana Itoad (8alnl ?an&)* In Balundeli^ar 
district the Inddenoe of this dlseaso was Quite hl|^ 
(> 74) In some of the fields at Village Plmoty. ^ 
at^ lsrg@, disease was found to tm restrloted to sandy 
soils* 
The s/niptoes of the dlseasa started with the 
resetting of the upper oost leares, foll'jwed by «3S 
loss of vigour and drooping of the lowsr leaves. With 
time the touting becotae severs with rotting of the 
] 2 J 
fabl* 2$ I Bfftet of dlff«r«Dt eli«Bi«ftle on &xf 
rot AeTttlopMBt Aroa tab«r opoto of 
aiff«rtttt grade* Ineitod If f»»qiiigoti 
GbMloalo *Tirrtl of tuter infootion 
prior te trtAtmnt 
1 2 3 
jir«taB-€ (0»5^) 
Blthant «-45 (0«25?C) 
fiorio ftoU (0«e« )^ 
itorcurie ehlorido (H) 
fbiabendasolo (1^) 
Kltaoln (0*9^) 
C»»fitroX * untrofttiA 
• 
• 
-
-
••• 
• 
• • 
• 
• • 
4m 
• 
4.4 
• + 
• • 
•4-
• + 
• • 
4-* 
• 4 
• + 
^ • ^ 
* 1 • SaalX apeto (^1 oa)* 
2 s falr3i/ XBrg« ipota (U01 to 54iMi)* 
5 • Largo opota 4«valopiBg into dry rot* 
(•)• Tory affaotiTo (no inoraaaa in laaion aiaa)* 
(4>)« ifodarataly affaotiva (Aty rot i^ptoaa 
AareXopad of tar 30»40 dojra of traatiBant. 
(••)• lot affaotira (dry rot davaXopad within 
4 doye of traatoant)* 
I :i 0 
f«bl9 26 I iffteli of 41ff«Miit eti«al«&]ji M 
flry rot In pr«»iBoeultt«d "liibtyt 
0h«Hle«l8 liTf sot fltrolopaoat 1B looeulstoA 
tiiooro 
tr««l«d luro* Wfovo InoeolatloB 
0.1 24 48 72 
B«leaB-€ (0«5f() 
BoBloto (2^) 
Borle aeia (0.29() 
Borle oelA (0*4^) 
ftilaboBiloBolo (0*$^} 
ThlaboBdoBoXo (1^) 
Control - untroatod 
• 
•f • toy rot 
- • BO t.Tf rot 
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eollar regloB (2-10 em stes lengtb) beeoaing risible 
resulting in the total collapse of ib9 plant* Detailed 
exKSlnatton of the plants and fielAi revealed that 
necarotic flecks startea apt^arinfi on the unaer growf^  
sten portion eren before the appearance of visual 
symptons in toe a overground parte, i t the ti»e of 
rosettlng of «pper»B08t iRarres, necrotic leeiona covered 
25 to 504 of the etea baa* ("^ata 3, n g . 1) and l^ ie 
rotting of the stea base beopJB© quits proainent \^ the 
tiss© ullting started (Plate 3» Fig. 2) and continued 
nith the advanceaent of the wilting (Plate 5, Fig.3|4). 
Browning of the vaseular tleeueo was obBsrvod throug^ i 
out the stea, right upto the tip and in the petiole 
region of the leavea. In ac^dltion to this sF^ptoos 
«er« also observed on roots, stolons «nd tubers* 
Ihrowning of the tertiiH?y roote was very ooaraon which 
showed o3«ughiBg off of the oortex. etolons allowed 
necrotic flecks which coeleseed to o^ra larger lesions. 
In severe cases, stolons showed severe rotting (?lat9 3 | 
Fig. 4^. Similarly, tubers #;oi?ed ba^ owning of the 
surface ard In severe cases the entire tuber rotted 
(Plate 3, Fig. 4). 
?if• If^t' " DtTtlopieiitia 8t8g«« or potato fnoflflpltta 
wilt {m KBfrl ehOT y^mlfM} 
71g» 4 •» Wilt iooXfttt of y»war»pertta eonoiBg 
tB%or out otolOB rot 
nk^m 4 
rig* 1 • Hoalthy evop of potato ooodlioto rolooi 
fro* tfct aotdo 
fig* 2 • INHipiiig off 9i potato ooeiXiAgo 
Fig* 5 • fasanoe wilt of potato * a fUU rim 
\ 
^ • / . 
•>f> 
. V 
"^'^M 
\ 
\ 
f ^ 
',-•»!»• 
1 
PLATE-4 
r 
•.A.. ? " ^ ^ ' 4 
PLATE-3 
m 
nsngal eoloiii«« in <mltiii« w%m fleeeoset white» 
tuTBlag hlMit^ Biter 4 to 5 da^ of growth with 
ptxplB tioge IB eertaie Iml&tm* '^e fnngtts fonmd 
Bta^ ro-mnd slei?o-eofil€la a»fi l^Aaefdo«por«« (!)Otli 
iGttrealsry sodi teraioftl}* Ohlgi^otporew w«r« found 
in ebftin9 wltn •i>iR|r surfsee^ SIMTO eonidlft were 3 to 
5 eeptate eefteiirisf 20-45 x 5-5A •bile alero eosi^ls 
were oral to ©yllndrleal «t«8«riiig 4 - 1 0 x 2 #5 -
5S/J^* Altho«0i tliere wet & iasrl»i Tsrietioii with 
regard to almiidftBee end else of ttm eonidta in dij^erent 
ieolatea ^«t thej eouU not be ea^forlweA into dietinot 
groups based on these pcraattere* fhe Itangus was 
Identified as Pusarlna 03tyeponi« s«felec&t» at CH, Kswt 
England (III »oa* 246(K>6, 246007, 246009). 
fhree Isolates of Fnaarltia oxyeporCM •!«• wiltt 
dry rot and daiaping ott vmte etssdl^ forHielr 
patt«)genlcl^« t i l t and daniilag off l^lateo prodneed 
stes rot anS wilt syndrone after 0^ days of plant 
eaerfef»e# Dry rot Isolate boweirert did not induce 
wilting* 
1 3 3 
PAMgBQ Off gfCPIES 
Sel«etlofi of potato eultivsfa for eentr&l pXiil«i« 
of India to dono at the Oantral Potato Raaoffiroli St@tloB« 
Hodipixram, leaiit't (tl?)* nef&^eik tbotsaando of ao^ dXltiga 
art tiaisg raiatd trots tma aooda ®wexf ytar* fbe moeese 
of raialRf aeadUng starts to tli© ond of S«pteM!>er nboo 
tk» ^11 tasperattapas ara quite idgh (25«^*C)» In thaaa 
atudtaa uiidar raport the aeadlisg aortall^ «80 very 
hl|^ (70 to 80^) In aose of ttie csroBSoa 1© tha early 
atagaa* Saadllitia shoivad t^pteal d^flcf off ^rsp^na 
eharaeterisad hj water aoalcad laaic^ia at the eollar 
region, gradually enlarging and eBGireliet the etmt \m^* 
laolationa froe infaetad tiiiana yiaMad a ftmgns 
fee coloniea of wfti^ wart iBltiallljf wbitOt tundng radisfc 
\stomn generally with a piirpXa tii^a in lat«r Btagea* 
iiiero*ana aa^o-^oniaia V9T9 a^ntlast* laero«KK>Qidi8 
oaaaisrad 25-45 x 2»5 - 4 « ^ . Ch-Lai^ doaiJorea isere both 
ifiterealary aa wall aa ^rmiiiai with soootli «aXla» flia 
fuBgoa wao idar.tifie* aa f»oxyoi>onia Sefeleclit ( r u lo . 
m pathogenldLty taata ^a ilaaping off isolate 
prowa pathogenic with -^i^Gal ^Jptow (?lata 4, ^ig. 
If 2) appearing within 20 to 25 daya of inooQlation* 
i:\'t 
7M« leolati prodiie<»d both »i^m rot mA wilt eyni^ toaa* 
RelatioiiBhip ef PlaBtliit tlae with ateaitag aortalttyt 
fh© aortalIty ^f tetdling was H»P« {'%S^) in the 
»e#dling« traipplcBtei on 13^ ^©pteraber when -^e mil 
t«rap»rat»r«B wera 2t»3*0 hw% It isaft gradvally redhead 
with thB a»lay in traeaflas ting and during Detobai? i t 
«aa 2^»9i nhaii ^e mil t©rip«rature waa 23*C. ^©edlisg 
aortalitjr «aa also obaarrad itodar ateriliaad aeil 
(15«6l£) in «arly traiia|>Iaatisg %^ut daeraaffod as *%« 
traaaplaatiBg waa deXayad* SaedUeg transplants on 
spd around 2&^ Oetobar abmioi v&rf Im oortalit^ 
(4.5^) (faUa 27). 
rffeetlvenagg of dicgtcala in ooB*roUiB| di^iang off 
of e«fedliBgai In the htsgirming ("^  ^^« aftar traateent) 
fttngieidea tiad rsx^im 9tf9G% on a0«d garmination* 
Aratan-6 delayed germination (2»4'f m against 5•4-'^  in 
untr«at«d aontrol), whareaa Benlsta we» found to >ia 
atiasilatofy (5*^ )» Howartr, ? iaya after traataent 
thara has betn no diffaranoe in tlia pareantaga aaed 
garaination in all @^ ehaaicals m& eon^?el (Table 28)• 
All the thraa lypea of trestnents v i s . soilf sssd 
and aeed + soil aigRificantl^ reduesd tlia attaiing 
mortality over untraated eon-teol {m baiag 30«7t 59*4 
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fable 27 t RsUtionalilp of mming tia* witli 
•e«dliB« «ortftll1i3r 
Sowing tlM 
13 Septottbtr 
26 SoptoBbtr 
15 Ootobor 
26 Oetobor 
HBSS -
Soil tonptroturot (•C) 
WBximm 
32.1 
35.1 
33.4 
32*0 
SB ± for ooming t int 
CD (0.05 " • 
SE * for eolle 
CD (0,05) • « 
mnlBUiE 
22.6 
18.0 
18.5 
14.0 
SHaii 
27.3 
26.5 
25.4 
23.0 
4 reo^Uiig aortalil!^ In-
f^ttriligod tJii9toriii«ed 
• o i l aoll 
20.(; 
19.2 
16.0 
4.5 
15*57 
2.46 
5.76 
5.2 
12.19 
43.4 
38.8 
35.6 
21.9 
34.92 
fA%I« 28 I i f f t e t of fttBgietaal treiitaoiit m 
g«ralB«tii>B of tmo ooodo 
i ,I6 
Oiosieali jt gogaiafttioat afloy 4ayo 
BttvletiD (100 9pi) 
Btnlatt (100 fps) 
TltftToz (100 pp«) 
m9%an 6 (0«1€) 
CoBtrol 
3.T 
5*0 
3*2 
2*4 
5.4 
51 #0 
5€.0 
32.1 
55.2 
50.5 
55*8 
67 «S 
«4«2 
©6*1 
«4.0 
72.8 
84 .4 
85.5 
^ • 1 
85.7 
92.5 
fo*e 
89.5 
S9*8 
95.5 
w 
anfl 26.51^  as againat 70^ In tintreatai eontrol) 
(fabla 29a)* Wltaii soil ifan traatea with laviatiR/ 
Benlate VBA aeadla witl) ett^tieale, gooA aontroi of tija 
diaeaaa was obtaine l^* Hit rwsf effeetlTe control ©f 
tha dia^eaa aaa ©stained aba!! aoil waa traataa wltb 
Beitlata couplai vitti saad treatf{i«^ Qt vltli '^Wi8tiii« 
Benlata m& t^tavaae aaparateliy ahaare tlia ^ortali'^ 
waa 16.9 to t9,9?l aa againat 70#!H in control (fable 29b)• 
Soil taaparatttraai Crop waa plaiitad ?»i five a iff erect 
datea vis . t , 10, 20, 30 Oetooer asd 10 Wovaabas* fbe 
0iaxl{3Uffi asd alBlmte tasperatarea aaS Hia aeaR waira 
recorded at eaefc of tlie i>liiRtlnj Sat©8t *?lie d®^ 
raquirad f«ar eaargenct of plants ra^gad fron 20-S1 #8 
Aaya after planting on all t^e pljastlng dates in 
October lut on 10 KoTaiaber tb© dggre required for 
mergence were alight ly sort (25«€ daya)* DnrlRf 
^tober, tte daya required for inittation of wilt ware 
leaa aa eoapsrei to Koveabr. •%'oa wilt aynptoaa ware 
delayed when planted in ^o e^oiberf fbe moAwm , ainlisiiB 
anft nean t@«p©ratwres were bi^beat (24, 17 and 20#5*C) 
at the ti^0 of wilt initiation in crop plioitad on 
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Tftbl* 29« I Kffoot of elwBleala for the ooBtrol of 
dtfipinc off of oeedXlng (mtn Tftliiee) 
saroatatnto S«o4UBg •ortali'ty 
(diegr««i) 
soil appllofttlon of ehealCf^ A 90*7 
S««d treatMBt witli ohonioila 59*4 
Sood •¥ aoll trcatntBt with ehaalealn 2i«5 
Control - 70.39 
CD (0.05) 4 •4 
]: ij 
fftble 291) I £ff«etiTen«8s of dlf feiKiBt «y«ttfaie 
and organoMroiurial ftingioldtc fox* tb« 
oontrol of danping off ia potato oeoAUi^o, 
Chtodeala S««dlliif aortoUtr (dogr««8) 
Soil troataont -
BBVlatln 
BeaXato 
sood treati8«Bt • 
BaTlatiB 
Btnlato 
?ltafax 
£;alaan-6 
soi l treatnoBt with Barlstin 4 
Sood troataoBt vltli -
BanatlB 
BtBlato 
Tltarai 
EfilsafiHS 
8oil traataoBt iiltli BoBlato • 
Saad traataoBt with • 
BaTlatlB 
BeaXato 
fitavax 
BolaaaH} 
CoatroX 
CD. (0*05) 
51 .t 
50.4 
49.2 
55.6 
70#2 
68.1 
50,3 
26.9 
37.t 
51.3 
t9.5 
16.9 
19.9 
30.8 
70.3 
8.18 
i lO 
10 October but grodually deereaaed wltfc 1*ie 
sul}««4uent days (15*2» 13«9 and 14«I^ *C at wilt 
loitlatloD In cropa planted on '^e last date l«e« 
10 HoTCBber}* It appears that at blgh teBpernturest 
wilt eymptoflia appear earlier* 
Planting tloe in relation to wilting t T^oaitive 
eorreletioc was ol>eerTed betireen planting tiie ssd 
«ilting«(?able 31)* Pre-eeergenee wilting was hif?!»et 
in oropa planted on 1 Oetofeer foll'wed l^ y 10 October 
and 20 Oetober (DT being 2, 1 mrid 0.05^ reepeeti^ly). 
Crops planted later than 20 October did not shm any 
pve-energeree wilting (fable "^ l^ . I^et emerFenee 
wilting was highest in crop planted on 1 October followe 
by 10 October, 20 '^ cto^ «r and '^^  October (DT being 17 •4, 
14.<>, 10»3 and 7*1^ 1 respectively). f!rop TJlanted on 
10 loTcBber showed least wilting (3.9^). ngnlfie?mt 
reduction in wilting was obserred in plantings of 
30 Oetober and 10 Woressber as compared to plantings of 
1 Oetober (Table 31). 
Wilting in relation to yield loflseei Yields were 
eosparatively low in wilt infested soil «• eofipaied 
to unitfested one* A (•)•« correlation was obserred 
between wilt iacisionee and yield* nighest reduction 
in yielS (19.H) was observed in fields hating hirhest 
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fal>Xt 52 t £ffaet of plantiiig tl»« on v l l t 
initifttion 
PlaBtlog t l M Plant oMrctiiot Wilt Inltlatlofi (days aftar plaBting) {AW^B aftar 
asargoiiot) 
1 Oatobar 
10 Oetoliar 
20 OotolEiar 
90 oetobar 
10 Roraebar 
21.8 
21.6 
20*0 
21,1 
25.6 
U«4 
15.5 
19.0 
21.2 
26*2 
1 ' 3 
9g wiiun i»l«ft«i (9.9^) {fmhU 3S). 
OB pXtfit gyentli inmu 9« n«* If i^Utt «, ng« 1) 
«ni tuber fUU <fftVU 34 )• All ^« 9mnAm»nim 
4««rtMt4 b9^ frtsH SBA ixf vtiglit of tho iAic»et 
•igiklfteajBlljr oifcv astrtAtod eontrol* Of th« 
ilff«r«s% taoniMiiti t«9toA aojrftWAa g«rt tbt rigl^ .Mt 
•Bd cna (4€.1, 4«5f 40, 4*1 i 57*T» 3*6 osd 36*9, 9»€g/ 
ylBBt r«o$«otlir«l/) Hit stBtlitlLOAlly oil tbe towt 
voro at ptir with eooh o^ev* Boot fztgli imd dx?" «oi#it 
ait Bot foUoo ttie o«at troiil* AMudatBt n i ^ fifooii 
900 otrtfi gfiTO blirlioot frooit ana €xf iroot voistit (iO«3t 
2»4g/9la&t} followod by sograliean (18, 2mf§/f%tmt) W% 
tel^ of thoB novo «tBtiatieal\T ot par with UBtroatoA 
ooBtvol (16«$t f«2i/fla»t)» V^fia mi gnwt nMtm fofO 
atatlatloaUf Xm root volglita oror BBtvoatod ooBtvol 
(10*2« 1*2 BBH 12*f, t»4i/»laat reafoetiiroV)* ^0^^ 
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Tablit 53 t Tit 14 lo«8 due to wilt lnf«etion in crops 
pltBttd on dlfforent dates 
fUnting 
tiOB 
leftstsa fItlA tJnlnfMtsft f 1«U i loss 
^ i l t Tisld fteilt Tisld yisU 
CAi OAa 
1 Ooto^or 
10 Oetober 
20 Oototer 
50 Oototer 
10 BoTtaWr 
SB • (M) 
CD (0.05) 
19.4 
19.6 
10.4 
7.1 
3.9 
«•> 
"• 
182 
224 
290 
266 
225 
14*0 
50.0»» 
0.0 
0«0 
0.0 
0.0 
0.0 
. 
• 
225 
266.5 
325 
284 
231 
10.7 
35.0»« 
19.1 
15.7 
10.8 
6.3 
3.5 
0.0 
• 
i 11 
f 
rig* 1 • f«tato plants raiatd in etrffr a!9@iia«4 mdlm 
I 8^ m pifton pea atrsi, 8^  « gvav atroi) 
I 
fig« 2 • Botato planta ralaad la iaaalur* «rep plant* 
aMa<«4 aolls (9^ •• ^ajrat g^ "* ^ESl^i£* 
0. • aatfiaBp, 9^  « aal8a» 6. • auoaSa^ pl^ ie 
l»«faa» 8^ « «Mitfi»t) 
Tlf • 5 « 9i»tata plaata talati in adila aaaadaa wHHi 
el l eatea and tthay avgaiAe aattava 
(6| • HHitaH «ilBit Oj « grottBdsat entet 
C« • eotton at«4 atlMt Og • eoatsralf 
OK • Mlluloaat Cg » galatlB) 
ng* 4 • l^tato planta rala(i4 la ao&l aaoBdad with 
dtflteaat leorgtfiia abaalaala <B8 <• bovoa> 
lA M aeAlwi Bitiritii 2n • 8liWt On « eeppnrt 
•a m aaljMaaMitff H « ivoftt m • aangMtatf 
Con • oo»trol) 
PLATE-5 
nAn $ 
Hg* I m, StYviopmnt of roo^ i s Hriff inttid«4 soiX« 
|Pli# 2 • BtTelopaent of foots in tiM»^irt <?ro9 plaiit 
I 
€ • control) 
i 
I 
I rig* 5 « l}«To3Apii€«t 9f voeti i& so i l s sneedsd vitli 
iaosiSBio Qhssiosls ( 1 « eontrolt 2 • %otoSf 
5 « MBgHIOiSf 4 m trm^ 5 • QOlytdOBBRt 
$ m 09ppmff 7 • sinoy 8 « eo^iua nitrito) 
Hii^^^Hii ! • • • '^1 
PLATE-6 
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l«Bg%b WM ftiM Tcrlftblt iB diff0««iit anftudaeiitg* 
S07Ab«aii aad guar aawBAwnts bQw«Ter i»c«ea0«A tin 
root length stfttistieftlljr over UBts«ated eontrol 
(34» 28 em reepeetivtly at against 20 en in oontroX)* 
fh»x« has been no atatiatleal}^ aignifleant Aiff^renot 
in ytelA of tuber dut to aaenftaaot (fi^Xe 54)* 
Strtfi atttndatnta, bgr ftnd l«rgOf Inprored Hia 
phyeieel properttta of tha aoil* mwirer, th«at 
Ifisproraaanta wart not alvaj't statlatieellj algnifleant 
(fabXa 35)• Inereaae is organie earbon mm elgnlfleant 
In pigeon naa moA aoya e^an aaaniad aoil (0«75 and O.^ iC 
aa against 0»2H in eontroD* Heat of tbe aaendsenta 
ware at par with eontroX* ATaiXabXe nitrogen nae 
Ineraaetd algnlfiecntly only bf gear etrw (0»0057^ 
as agalnat 0«002S5^  In <»ntroX)» Soyabean, gear an9 
pigeon pea Inereaeed CFC elgnlfleant]^ (010 being 12, 
11*3 ena 13*8 m e(ittlTaXent/100f eolX as agalnet 1 0 . 0 M 
equlTaXent/lOOg eolX in untreated eontreX)* 
ChealoaX ooapoeltlon of pXant vae aXao affeeted 
t^ aoendiaente* fotal pbenoXe, totaX augara asA reduelng 
augara were redueed ^ a greats extent \^ aXX l^e erep 
etraiFe (?a>le 56 )• Total f^ e^iM»X0 were hlgheet In pXanla 
grown In pigeon pea amendea aolX (524ii«/1O0g) vhlXe 
I i 6 
fable 54 i Sff#et of crop etrm* o» plant growth 
mi yiold 
Strtfie 
Shoot wt. Boot «t« Boot TioX4 
F^ P^«^ g^? ywp plant (g) length IMT 
fro ill dry freoh dry (on) plant (g) 
Orao 3«.3 3«6 10.2 t .2 
Sograhoan 46 •? 4.5 18.0 2*2 
Control 
\g 4 
$0.0 5.0 18,5 2*2 
17 
34 
Jlgaon pan 40.0 4.1 20.3 2.4 21 
Guar 37.7 3.8 12.1 1.4 28 
20 
7.37 0.25 1 » ^ O'l^ 2.72 
195 
240 
280 
255 
2^0 
CD (0.05) 15.65 1.ei 3.75 0.34 6.06 ITS 
14? 
Tftblt 35 t Cbang« is i^ysleaX properties of Mil* afier 
UModliig witb different erop atr«eo 
strtfie 
draft 
Soyfttean 
Hgeon pea 
dwar 
control 
BE 
CD (0*05) 
^ Orgaale 
Carbon 
0*24 
0.50 
0.55 
0.27 
0.22 
0,052 
0/)7 
4 ATailabie 
ifitrogeB 
0.0021 
0.0046 
0.0040 
0.0057 
0.0026 
•0012 
.0026 
OTC 
<ae eftulTaleirt/ 
lOOg s o i l 
10.5 
12.0 
10.8 
11.5 
10.0 
0.27 
0.60 
« Eatlnated at tl» tloe of barreet 
Tablt 56 i Soil wseiidaentg with crop 9isrm end! their 
•ffoot OR Qboffiloal ooopoeltion of plants 
fotal phtDola '''otal sugar Baduelng 
Graa 
S^abaan 
Plgaon paa 
dvar 
Control 
206*5 
261.0 
324.0 
235.5 
378.0 
1232 
1232 
1144 
1188 
1452 
1012 
1150 
897 
1108 
13T0 
total sugars «Rd r«dueing augara In aoyalMaii asienAaa 
so i l (12*!S2 and ll^ Oag/IOOg reap^etlTaljr)* Iiaast 
aoount of total phenols was noted in pXsnts grown In 
graiB straw aasndad soi l (2068ig/l00g) vhllo total and 
reduelng sugars in pigeon pea anended so i l (1144 and 
897i^10<^). 
All the erop strswa stowed depresaiTs effect on 
the population l«lld up of ?»oicyepogna» righeat 
reduction was obeerred in gran stros amended aoil 
followed V17 pigeon pea and aojrabettB* WhereaiB ^ a r 
stras showed least effect (1*56 tiaea increase)* i%iild 
up of fungal pofRilatlon during crop eeaaon did not 
folic* a definite trend* In gram stras aaended so i l 
population reaained almost eonstaat for one laon^v 
thereafter» i t decreaaed slowly t i l l fourDi aonth^ 
increasing again in the f i f ^ month C i^g* 4)* 
In soyabean aaended so i l , fiopulation increased 
slightly in the f irs t nonth end 1^a;eafterf i t decreased 
alowly t i l l third aonth* Again there was inoreaas in 
population in the fourth aootti which continued t i l l 
-ttie end of the season (Fig. 4)* There has l»een a 
similar trend in the pigeon pes m& gwar sixm aaended 
aoil ( n g . 4 ) . 
IJO 
Btrm aflfttndaente also 9iimmi 0o»« ^•w^mim 
«ff«et on wilt lafitx (Plate 7, Ftg« 1). After 20 
d«3r« of crop eB97g@iice, graSf plgtoii ipoft iffid guar 
itran woro equally ef f»etiir« io reaueiBg the wilt 
laatx (Fig* 5) . int after 50 diyt ptgeon ^ a etrip 
^o«ed highest euppreesion foll':>«ed by gvaar anA i^rai! 
•trai (wilt iBdex feeing 0.|f, 0«67 aii^  0«6f m against 
0.75 la untreated control), poyafcean atrge fwore^  
leaat effective (0,72) 
iraATORI CROP H«igT8 
f hen a«ena©eate were applied aa laaatura crop, 
there baa been vary in?? effeeta on plan"*; growth ("late 
5, f ig. 2! Flate S» n g . 1) aR3 tuber yieM* All Ifee 
aaesciatnta deareaaed the shoot freah and dry wel^t 
over liBtreated eoetrol (58«8f .^Of 47Sf 5«9f 4l#3f 
4#2| 41.1, 4«2f and 18.0, 4.1 g/plant la aolla iBseisded 
with aaiie, seebaala, .uca3yptua leafee, hajra end 
aunheap reepeetlvely as agalnet 61*3, €*2 g/plant 
la untreated eontrol) but etatistleally a l l vert at 
par with untreated eontrol* Soil aBtodaeat with 
aaii^ and ^calyptue lesvea inereaeed the root freidi 
and dry weight elgr.lfI sistly (20»0, 2.7t Mid 20#0, 
2.6 g/plant respectively aa agilnat 18, 2.5g/pla»t 
I O I AT 50 DAYS 
[~3r| AT 20 DAYS 
1 U -
0.8-
uj 0 6-Q 
2 
- OA-
b i 0.2-
0 
0 
0 X 
0 
0 
0 
0 X 
0 
0 
0 X 
0 
0 
0 K 
0 
0 
0 
0 X 
GRAM SOYABEAN PIGEON PEA GWAR 
AMENDMENTS (UNAMENDED) 
Fig-5 ; Wilt index in straw amended soil 
CONTROL 
X X GRAM STRAW 
• • SOYABEAN STRAW 
©---0 RGEONPEA 
A A GWAR STRAW 
A—--A CONTROL 
1 2 3 A 5 
PERIOD (MONTH AFTER INOCULATION) 
Fig-4' Population build up in straw amended soils 
7i«« 1 » Xff«et 9f Hrai iH^Bdnmi^  on fumriail v l l t 
of potato (70 i«f9 aftMr erop •ati^neo) 
i (t » mofmhtwA striPt ^ • VUi*^ 9»ft 8tr«it 
f 5 *• gitam sfTNTt 4 « gvar atrw) 
fig* 2 • Eft«at of ifisaturo ozop pltfite MtodMBt on 
fttsarlaX wilt of potato (70 dajo after carop 
OMrgenoe) ( 1 « bajra» 2 » wmimmpf 
^ m euoalyptue laavaat 4 « aaiao* 9 » 8»8%i»ta) 
Wigm 9 • Bffaot of ioorganie eheaieala on FUMeriol wilt 
of potato (5^ degra af^v crop •sergotioo) 
( 1 • sino, 2 » iiel4rl»ioiiti«j| 5 « itfigoiiooot 
4 • ooppoVf 9 « %Qiwif € • ooai»» BitritOf 
7 • l»oo) 
PLATE-7 
Inl 
in untreated oontroD* Bvmbesip aisendiieBt on the 
other handt eignlfleantljr deesreaaed the root freeb 
and dry weight (19* 2»0 g/plaot)* Heat were at par 
with control* Root length was increased %7 all the 
aMendotenta algnifle^tljr over untreated eontrol* 
f he root lengUi vae hi^est in 8eehiMBii|t aaendeA soil 
and least in sunhenp and bajra ossended eoll (2Bt 25 
and 25 OB as againet 20 em in control)* Fzeept 
l^ itetOyptus leavest wtileh reduoeS the tuher yield 
sigcificantly orer control (192 g/plant as a/;ainst 
255 g/plant in control) rest were at par with control 
(Table 37). 
Phyeieal properties of aoil were iisproved by 
aaendtnents of all the crop pl«ats» Organic earhoa 
increased significantly in all the soils asiended* 7t 
was bi|!hest in bajra amended soil (0*?5<) and least in 
sunheiBp (0*28^) as against 0»2>< in control* 
Significant increase in ni^ogen was obtained in 
Seshania and sunhemp amended soil (0«0049 snd 0»0054^ 
respectively as against 0«00e6^ ' in untreated octroi)* 
The cation ezehaDge capacity also increased m a result 
of all the anendaents but slgnifiofust increase t^ as 
ohserred in hajrai sesbania end aaias anended soil 
•)2 
Tabl« 37 t £ff«ot of laaatuze crop plant mmo&mmtB on 
plant growth an& yield 
AMBdsentfl 
Bajra 
Bhainoba 
Sunfaaap 
t^klat 
Huoalyptua 
leavas 
Control 
SE • 
CD (0,05) 
Shoot «t« 
^ r plant (g) 
fraah 4rx 
41.3 
47-5 
38 #8 
$ti«8 
41.3 
61.3 
-
HS 
4.2 
5.0 
4.1 
6.0 
4.2 
€.2 
-
!fS 
Boot wt« 
xrairiis drjjT 
13.0 
18.0 
15.0 
20.0 
20.0 
18.0 
0.73 
1.6 
2.4 
2.3 
2.0 
2.7 
2.6 
2.3 
0.1 
0.22 
toot 
length 
25 
28 
25 
26 
27 
20 
2.06 
4.53 
r i e l i per 
plant (g) 
231 
258 
232 
237.6 
192 
255 
15.7 
34.4 
63 
(19 m •%vlTftl«Bl/tOQg veiX %mt^ M •falMt 12*9 Mi 
•«iilT«ItBl(/lOQ| toiX m eoBtyol) {f«bl* 98 )• 
fli«r« %M iBortMt in %9%aX tlhmMLB m m T9mM 
«f ttmlM and SuoftXyptBt l««tM tMBiMiitc (989 Mi 
997 iHc/lOOg M •gftlBtt 976 Mg/tOOg in «B»«r«I)« Is tht 
rcsAiBlBg i t a«er«M«a (T«l»lt 91)* Ttt* to^d vagcrt 
4«ffir««i«d M • MtuXt of all ma «M»iida»fit« tsotfl 
aftlst* Urfl of roftuolBg oiicoro Is ploat* yslooA ia 
••tiiatd ooll wtm mut taXov %e Hiot of 1B luuHMBdoA 
•oil (1190, llfOt 1110, 1949 oBd 1104 i«/10Q| i s »IBB1» 
irooB iB ^Bjrs, 8f^BiitB» oonhtap, Mtito aoi ^ooSjriifaB 
locvoB MWBdod ooll arosfwotlTOlj)* 
All ^9 orop flBBt BatBdaiBtB oupprooooi ^lo 
populotloB of Z»SSOtSSSSt ^* ooil* i^oalyMwo loavoo 
•Bi aBlio «•»• vwry offooHto oo %lm iBorooso IB wm^&t 
of propogBloo «M loo m ooBforod to BBtfootoi ooBtrol* 
StObOBlo OB thO OthOt llBBd OlOOOd tllO lOBOt OffOOt IS 
•BPprooolBg tht pvofttculoo popolotLoB (fig* <)• 
PopBlatioB I«1IA «9 ovtr tin ptrioi 418 mot follow « 
dofUiltt troBd (Flgt €)• IB tejyft idMBdoi ooUi fnagal 
poiKtlatloB grafiualljr iBoroaood t i l l tlilvi soBliit 
tfaoroaftrr It ifeonod a graiBal aoollBO* IB Utoa^ rptiHi 
loacfoa, fsBgal popalatloa lB«reMOd t i l l aoooBd MoBtlit 
1 i't 
fabX« 36 I Change in pl^sieal properties of soil after 
aoending witn differeist ioaatuzt erop plants 
i Organie 
AneadatBts carbon 
<« Araila^le 
Bi^OgSB 
mo 
(m sfiuiTalent/ 
lOQg s o i l 
Bajra 
Bhainoha 
SuntMsip 
!4ai8e 
Euoaljrptiis 
Xesres 
control 
SI *^ 
CD (0.05) 
0.35 
0.30 
0.28 
0.30 
0.32 
0.23 
0.01 
0.02 
0.0037 
0.0049 
0.0054 
0.0059 
0.0037 
0.0(^6 
0.0011 
0.0024 
15.0 
15.0 
13.3 
15.0 
13.5 
12.5 
0.8 
1.74 
1 -3 5 
Tftbl* 39 I Soil tfWBdMBt witb lQ»a%ttr« erop plant* 
•nd their effect on etteaieal eospoaitloii 
of ^ e plant 
fotal pbeBolfl fetal mgsat9 RttuelBg 
AaeodMiita (i^lOOg) («g/lOQg) atigara 
(ig/IOQg) 
fiajra 351 
2}baiaoha 302 
Sunbeup 549 
Maiat 365 
Buealypttta 39$ 
leavaa 
1188 
1232 
114e 
1540 
1200 
1150 
1190 
1110 
1343 
1104 
Control 578 1452 1370 
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dtoXlned in the third fnoatfa and then again incsreesed 
ici tbe la«t SK»iitai« theroas in S^ gbMiiat subhemp and 
salst waended soils ae also in untreated control^ 
fungal populsElioii gradually Incsreasod t i l l end of 
the crop season wlttooiit any decline in between ("^ig.O* 
iraiaature crop plant &mn&mnte also showed sofse 
sttppreseiY© effect on iJilt IndeK (^late 7f Pic* 2) . 
After 20 days of crop ©aergence wilt in'isx wa© alnsoet 
the saae in all treattaente. ^wrerer, after 50 da^ rs 
soBe o:^  the esendnents riz* oaifse* sunhcrap m^ 
'^ tiealyptns leaves reduced the vi l t index to so!!ie 
extent (0«75» 0«78 and 0.8 as a^ j-ainat 0»85 In control) 
(Fig. 7) . 
'Aero has been apparent inoroaae in ijmslb. and 
dry weight of shoot of plants grotfn in al l the o i l 
eake/organic aoended soils but etotiatleally 
significant increaae was obaerred in gelatin* 
liowsTer in root weight significant increase was 
obssnred in plants gro«n in eellisloae aaended soi l . 
There has been no effect on root length (Klato 6| 
Fig. 5) and yield of plant© C a^ble 40)• 
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TabX* 40i Kff«et of o i l eakos and otiiiir aaeiidneiits on plant 
AttondiBOBti 
cake 
e&ko 
Cotton seod 
ealM 
Celliiloe* 
@e lat in 
Control 
§1 • 
Shoot l i t , 
ptr plant (g) 
fresh as7 
52.5 
35»8 
11.5 
t t . 3 
46 #3 
25.0 
T.68 
4.0 
4.2 
5.8 
t .5 
5.0 
2.9 
0.8 
toot l i t . 
per pleat (g) 
fresh dry 
15.2 
t5 .0 
20.0 
25.0 
t t .O 
20.0 
2.35 
2.2 
2.1 
2.5 
5.4 
t . 5 
2.5 
0.20 
Boot 
length 
(ea) 
20 
50 
2$ 
52 
22 
29 
2.t€ 
Tlel« per 
plant (g) 
2t1 
225 
225 
250 
i t o 
210 
24.5 
CD (0.05) 16.2 1.68 4.96 0.42 4.75 55.4 
0 
X 
0 9 n 
0-8-
0 7-
0.5-
0.5-
X 
g 0^-
z 
. 0-3-
^ 0 2-
0.1-
0 
0 
0 
0 
0 
0 
0 
0 
0 
AT 50 DAYS 
AT 20 DAYS 
X 
X 
X 
0 
0 
0 
0 
0 
0 
0 
0 
X 
X 
0 1 X 
0 
0 
0 
0 
0 
0 
0 
0 
X 
X 
X 
u 
0 
0 
0 
0 
0 
0 
0 
X 
X 
X 
0 
0 
0 
0 
0 
0 
0 
0 
X 
X 
X 
u 
0 
0 
0 
0 
0 
0 
0 
0 
X 
X 
X 
BAJRA SES8ANIA SUNHEMP MAIZE EUCALYPTUS CONTROL 
AMENDMENTS (IMMATURE CROP PLANTS)(UN AMENDED) 
Fig-7: Wilt index in soil amended wrthimmature crop plants 
o 
e 
_l 
O 
o 
Q: 
a. 
u. 
O 
6 
z 
6000 
5000 
AOOO-I 
3000 
2000-
1000 
X X BAJRA 
• • SESBANIA 
0 — 0 SUNHEMP 
A—A MAIZE 
1—A EUCALYPTUS LEAVES 
X - - X CONTROL 
1 2 
PERIOD (MONTH AFTER INOCULATION) 
Fig-6'. Population buildup of _F. oxysporum in different 
crop plant amended soils 
I n S 
Organic carbon and arallable nltarogan ii«r« 
inoreaaad in soils atMnded with organic natter orar 
untreated control (Table 42)• delatln and groandnot 
cake aignlfieantlj increaaed the organle carbon (0*3 
and 0»2f^ ae egalnet 0«2>4 In ot»itrol)» Wone of the 
aaendnenta Increaaed tlie sEvalla^ tle nitrogen 
significantly* Cation exchange capacity was 
significantly increased by oi l cfikes nhersas gelatin 
and oelluloee had adverse effect on it* Increase in 
ac «ae highest in cotton seed calm aaended aoil 
follQired by groundnut and metard calces (19*5t B^«5 
and 18*5 «e e(|uivftlent/lO<% soil respectlTely as 
against 1^ *5 M eqislTalent/IOOg soil in control) 
(Table 42)* 
Cheedcal conposition of the jdlant ^^m affected 
by the oi l cakes end other anendnents* Oil cakes 
increased the lerel of total phenols whereas cellulose 
and gelatin did not* fiigheet inereafle in phsnols ^se 
obesrred in plants raised in cotton seed oake aaended 
soil (55t ng/lOQg) and least in mustard cake (250i^ g/ 
lOOg as against 228 «g/tO^ in control)* Cotton seed 
cake, gelatin and i^ oundaut eaks increased ^o level 
of total sugars and reducing eugiivs (1144t lOiOf 
Irj3 
1144, 1085 and 860, 765 eag/IOQg respeetlTely tm 
a, alnst 792« 701 ag/lOQg 1B oomtroX)* Otilulo8« 
did not offaet the cmg«r 1«TO1 nbereoa fmstard cake 
lonored down tbeir eemtenta (748, 700 f^lOOg) 
(fable 41 )• 
BalM up of FtftxygpoTOo poptilatlen was leeet 
in grotiodnut odra i^seaded mil (1*5 tlaes inere^oe) 
folloned l^ c«lljul08t amd (iiustajpd oakt (2*1 and 3*7 
tlmas)* QaXatln aid oottoc seed cake ware least 
aoppreeelTa (4*5 and 5*5 ttises Inereaea ae agalost 
9*5 tiiea in control)* lo definite trend vaa obaerred 
in the fungal population WilS. up durini? the crop 
•eaaoB. In aolla amended «ltb oi l cakea and oelluloee, 
fungal population Inoreaeed auhetantlally within one 
Bontto of inoculation* It deereased in the second 
Qonth, again Increased in ^ e third sion^ aaS -ttien 
decreased in the last aonth* In gelatin aaeoded soil, 
fungal population was suppressed In t^e first aonth, 
iDoreased substantlallj in the second aonth followed by 
a slight increase in the third tiontb* IB ^ e Imt 
Booth i t again showed a decline (Hg* 6)« 
ijcespt gelatin, aU the ffinc^ndsients reduced Itie 
wilt index to soiae extent (7ig« 9)* At 50 deors after 
I J O 
fftbU 411 Soil •tt0ii4B»Qt« «it!3 erop mixma 9^ tSieir 
effaet on cheaictil eoBpoeltlon of tbs plants 
i»^ »>4.iik««a Total pkonolfi Total ©t;^ gar» Keduclnf 
AiBe»ami»e (ng/lO0g) (WlOOg) sogM 
(ag/lO-^) 
TIUstftH eelet 230 
Groundnut eako 519 
Cotton ««e4 o«lr« 351 
Cellwlooo 207 
Gelatin 223 
Control 226 
748 
880 
1144 
792 
114^ 
792 
700 
785 
1040 
702 
1085 
701 
V'VL 
f«bl0 42 t ^ftet of oil Giires aaS ol^er mseiidseEits on 
pi^sieal properties 9f %« eoll 
Ai^f^stntf^ 
'lusterd eate 
c^rouDdout ealw 
Cotton toed oaleo 
CollttlOM 
Gelatin 
0011 t r o i 
51 ;• 
CD (0,05) 
ear^OB 
0.2$ 
0.27 
0.24 
0*26 
0.50 
0,23 
0.015 
0.05 
0.0027 
0 . 0 - ' ^ 
0.0028 
0.0026 
0.0024 
0.0022 
0*0009 
0.0019 
lOf^ of mil 
18.5 
18.5 
19.5 
15.0 
15.5 
1f .5 
0.85 
1.85 
[~0~1 AT 50 DAYS 
I X I AT 20 DAYS 
1 0 
0 8-
X 
uj 0 6 
D 
Z 
? 0 2-
0 
0 
0 
0 
X 
X 
0 
0 
0 
0 
X 
X 
0 
0 
0 
0 
X 
X 
0 
0 
0 
0 
- J K - -
X 
0 
0 
0 
0 
0 
X 
X 
0 
0 
0 
0 
0 
X 
X 
Fig 
MUSTARD &ROUND- COTTON CELLULOSE GfELATIN (CONTROL) 
CAKE NUT CAKE SEED 
AMENDMENTS 
9. Effect of Oil cakes & other amendments on witt index 
X X MUSTARD CAKE 
• — • GROUNDNUT CAKE 
• • COTTON SEEDCAKE 
0 — 0 CELLULOSE 
A A GELATIN 
X---X CONTROL 
1 2 3 A 
PERIOD (MONTH AFTER INOCULATION) 
Fig 8. Effect of oil cakes and other amendments on build up 
of F oxysporum population 
energenee best control was obtained in groundnut 
oalce folloised by cellulose, mustard cake «)d cotton 
seed cake (vilt index being 0*8, 0«85t 0*89 and 0*9 
respectively ae against 0«95 in control}* 
8011 MOIS!rPR£ ByPBCf 
Tery low and very high soil soistures had a 
•ery adTerse effect on plant growth* Plant grow^ 
was not sustained at 0*0 bar water tension whereas 
•ery little growth was observed at highest water 
tension (:^ t bar) (fable 43)• The soil noisture 
levels which supiported the plait growth ranged 
between 0*3 bar to 0*7 bar tensi^on* Highest fresh 
and dry shoot weight were obtained at 0«3 bar tension 
followed by 0.5 and 0*7 bar tension (49f 4.8| 30, 
3*1 ana 19, 2.0 g/plant reopectivel^f* Whereas 
highest ftesh and dry weight of root was observed 
at 0*5 bar tension followed by 0.7 and 0.3 bar tension 
(22, 2#91 20, 2.71 20, 2.7 g/plant respectively J. 
Highest root length wae observed at 0.3 bar tension 
followed by 0.3, 0.7 and ^ 1 bar tension (27, 25, 
24.3 and 14 ca respeotiveljr)* Highest tuber yield 
was observed at 0.3 bar tension (207g/plant) followed 
1^ 0.5 and 0.7 bar tension (70 and 50g/plant) 
(Table 43 )• 
f' -j 
fable 431 l^ffect of soil aols^srt linmXs oo plant 
growth «Bd yield 
at«p Shoot wt. Eoot mt* Root Tield per 
teMloo per Plant (g) P9V plaat (g) Ung^ plant (g) 
(bar) fresh ixf fresh dx^ (ea) 
0.0 0.0 0«0 7«0 0.9 10 0.0 
0.3 49 4#8 20.0 2.7 25 207.0 
0.5 30 3.1 22.0 2.9 27 70.0 
0.7 19 2.0 20.0 2.7 24.5 50.0 
1.0* 6 0.4 9.0 1.2 14 39.0 
« Ho watering through owt the eron eteeon 
nv. 
Highest suppression of fungal pofulstion was 
obserred at aaxinuiB possiltile water tension (^1 hnr 
tension) followed b^r 0*0 bar tension (saturation)t 
0*7 and 0.5 bar tension (0*62, 0«75, 2»$ ana 14.0 
tiiBss increase re spec tire 1^ » Population twilfl up/ 
decline did not follow a definite pattern* I t 
increased in the f irst oonth at 0»0 and> 1 bar tension 
and then declined slowly t i l l 3rd month and increased 
slightly in four^ aonth* At 0*3 and 0«7 bsr tension 
population increased throughout the crop season, 
whereas at 0*5 bar tension i t increased constantly 
t i l l 3rd mnth and thereafter declined (Fig. 10). 
Effect of extreme raoieture levels (0«0 and ^ 1 
bar tension) on wilt ind«e eould not be studied since 
thsss Boieture levels did not support the plant growth* 
Ifoistttre levels in betseen these -^o extremes showed 
variable effeet (Pig* It)* At 20 dqys crop emergence 
maximum suppression of wilt index was observed at 0*3 
bar tension (0*34) and least at 0*7 bar tension (0«42)« 
However, at 50 days oppooitt trend was observed (wilt 
index being 0*92 wad 0.81 at 0.3 and 0.7 bar tension 
respectively)* 
I.On 
0.8-
2 0-6-
O 
? O.AJ 
? 0.2-
• O"] 
0 
0 
0 
0 
Lc '1 ' M 50 DAYS 
1 X j AT 20 DAYS 
X 
X 
0 
0 
0 
0 
X 
X 
• 
0 
0 
0 
0 
X 
X 
0 3 05 0-7 
MOISTURE LEVELS (bar ) 
Fig. 11, Effect of soil moisture levels on wilt index 
X X DO BAR TENSION 
•—• 0 3 BAR TENSION 
• • 0 5 BAR TENSION 
O—0 07 BAR TENSION 
A - - A 1.0 BAR-TENSION 
1 2 3 
PERIOD (MONTH AFTER INOCULATION) 
Fig 10' Population buildup of F.oxysporum in soil nnaintained 
ot different moisture levels 
Ib'5 
til* Aiy ««if h^  9f ibdotf MUl ItfigaiMiM thst of v^ot* 
fb* root Ufig^ on 1li« othty hioA mtm vHuoed in al l 
tlw •XtMtttt ^ s t t i •xMi^ t Sine «tevt 1litr« « M IIO 
•ff«t«. *nM 7i«U r«a«ii«A iiRftff*«%«A 18 mvi »f tli* 
•lM«ii%« • Z M H IMS i»4 BMroft vbtM i% A^entmU 
•liBlfi«tstlar (fftbU 44)« 
•oaposltioB 9t «bt 9X«a^ * to • MrtftlB txt«e%* fli«i« 
bm tevfi m lAct«*9« la iMtal |II«BO1B in i iM and IMB 
AoA a«e:»iM« IQ roroB* In rMHil»liig It r«ai«iB«i maaf 
iB«Fe«»«4 9V«v eootir&l in «IL th« «r««« •Uatn^ 
%«t l i l i^ft iier««M of HHi «M o%Btv?«« 1» 
lfUki«K«*« fdllMMi 1^ B9V9B MlA tVOA* I^Sft 
Ifiertstt in total ovgara ««• ol^ oovvoa In lioly^ doiiiMi 
m\dU tbftt of rtduolQg •ngwstB in 0Ofp«r (TaUt 49)* 
iMtmt i stare MO la ^egal poiwlatlMi «ao o%aar?«^  
ttirottgh ooil afi^lioatloa of lolfMoBUS (4*9 tl;?;of &wtm 
original ^pulatloa) follovod %f Boroi (19*9 tlaoa) 
u;s 
Tftbla 44 t Fffoot of eleaents •nd WaFOg on pltmt 
elenents 
SB 
MD 
FO 
Cu 
BO 
Mo 
IStSiO^ 
Control 
SE ^ 
CD (0.05) 
Shoot wt. 
per pliTBt (g) 
frenfe «iy 
11.5 
108 
71 
76 
48 
56 
93.7 
92.5 
17.2 
5'5.5 
11.0 
10.5 
7.4 
7.2 
4.5 
6.0 
9.2 
9*2 
1.5 
3.1 
loo t 1ft. 
fresh flry 
18 
15 
20 
17 
20 
20 
18 
20 
1.05 
2.2 
1.9 
1.4 
2.0 
1.8 
2.1 
2.0 
1.9 
2.1 
0.14 
0.29 
Soot 
length 
(e«) 
2fi 
22 
24 
25 
20 
24 
24 
2f 
1.3 
2.8 
Yield lief 
plant (g) 
^36 
330 
263 
296 
273 
336 
330 
330 
27.4 
58.2 
1S7 
Table 451 Sffeet of trace eleneRts and IfidfOg OB tbe 
chemical eoepositloii of placta 
Tsraoe Total phenols I'otal sugars Hedueing (sogara 
elenenta {B /^lOClg) (ajg/lOOg) (f8g/tOQg) 
ZB 
Ifel 
9a 
Ott 
Bo 
Mo 
KaKOg 
Control 
284 
219 
257 
215 #5 
181.8 
219.« 
221.5 
221.0 
1144 
1585 
1320 
1320 
1364 
1109 
1276 
1100 
1070 
1311 
1217 
%$ 
1205 
%(m 
920 
920 
188 
and todiuB nitritt (t1 tia@8) as afainet 23 tlaes in 
oon-^ oX* Kediietloii d\je to eoppor mA Una vara 
sarglnaX vheraaa langaneae anS Xiron fsvomraa tba 
fUBgua (36 and 24*1 tt«aa)« In iistreataA aont^l 
eoil fuQgal popiiletiQB ineyeaaa l^ tt&epif In "^ e 
first iMintht fdllowtd lif a alight inoraass in ^ e aseond 
QOQth* It raduGsd in th@ third sion^ m^ again 
increased allghtly in ttis fmirlte {son*^ * Similar trend 
was obsarred in Iron aasnded soil* In aoil with 
HolyManua, fungal {Joptlation increased in the firat 
aon^t started declining in the seeond Qon'^  m^ 
continued t i l l '^Ird month. Thereafter i t again 
increased* fn Copper aa«nded soil, pouwlstion increased 
aharply in the first aionth, declined ®o<!eratel^  in the 
aeeond montli and increaaed gra^uallyt hut slo* 3^ 
thereafter, fopwletion increased ^arply in ^e firat 
Month anf^  continued t i l l second eonth in Manganese and 
Boron aiaended soil* fhereefter i t declined graSualljr* 
A gradual increase in the fungal popiletion was 
obserred throughout thB crof seascm in sodiua nitrite 
aoended soil (fig* %2)» 
At 20 dasrs of crop @Bi«rgencei highest reaction 
in wilt index was ohserred in Sodiua nitrite aaended 
soil (0*2) closely followed t^ 'feiyhaenua (0»22)# 
1 S^ 
At 50 day», hlghent redwctioo w€ie ehowa by »lolyba©Bua 
(©•75> follofwea Ijy 'todiura uitrlt© (0.79) anfl "^ oron 
(0«6<?) aa igalnet 0,95 in control. In ^e resainlng^ 
there has been no markei effect (Fig. 13| Plate 7» 
f ig . 5) . 
8011 ?!1Yf:ICAt HtOI- BfI"S 
Phyelcftl properties of fourteen eolle such as 
p&f tetlk deneltSTt conduetanoe, aT&lla le nitrogen, 
organic earboa and e»tlon exc^aztgt oapaoltiy are gives 
In table 46. 9lie j ^ of different soils rwged fron 
6.5 to 9*31 biiUc density £roa 1*04 to 2.25teo&ductanoe 
froa t75 to 572 «lcroaoho/oat avallatle nltroi^sn froa 
0.0055 to 0.0155 per eentf organic carbon froa 0*21 to 
0.75 per cent ana cation exeban^ gs capacity f*oa 9«5 to 
1€.5 ae equlralent/IOOg. ^'ighest Increase In yield of 
plant was observed In soil no* 10 and least In soil no. 
7* l^t It la difficult to correlate this Incirease «id 
decrease In yield on tfee > a^sls of soil properties unless 
soae aore studies are made. 
iHjpulatlon iialld up of F.oxyeprua fsried froa 
eoll to soil* laxlnum eixppresslon In fungal population 
«ras obeerred in soil no. ^ (5*6 tlaes Increase) follovwd 
ly sou nos. 5, 7, 2, 13 and 1 (6.8, 6.6, 9.5, 12.5 
1 /u 
Table 46 i H^eical proi^rtlea of eolle «f» 
Soils 
1 
2 
5 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
PH 
6 .8 
7.7 
6.7 
8,6 
6.3 
7.7 
7.6 
8.0 
8.1 
8.1 
7.4 
8.5 
6.8 
9.3 
I5ulk 
1.31 
1.29 
1.37 
1.37 
1.34 
1.04 
2.23 
1.33 
1.26 
1.36 
1.44 
1.29 
1.36 
1.41 
Physical properti«« 
Condwe-' 
tance (iiiero-
laotao/ett^  
334 
282 
230 
310 
372 
316 
276 
240 
221 
218 
266 
211 
253 
175 
Availa?^!© '^ganlc 
nitrogen CJSPTSOB 
0.0051 
0.0078 
0.0084 
0.0044 
0.0057 
0.0074 
0.0135 
0.0133 
0.0114 
0.0095 
0.0075 
0.0100 
0.0053 
0 .0^5 
n.307 
0.579 
0.540 
0.210 
0.2S5 
0.412 
0.667 
0.750 
0.50S 
0.555 
0.502 
0.615 
0.450 
0.390 
Cation 
capacity (at aQUlra-
lent/IOOg) 
10.0 
13.0 
10.5 
11.0 
9.5 
9.75 
16.5 
12.5 
12.5 
12.5 
10.0 
12.0 
11.0 
10.0 
/ i 
•ble 47 I Plant growth and tuber yleM ID soi ls «rlth 
•arying pb/sical propertits 
Soils (pt^ steal 
group) 
t 
2 
3 
4 
5 
6 
7 
a 
9 
10 
11 
12 
13 
14 
Shoot weight per plant 
34.0 
18.0 
2.1.0 
27.0 
32.0 
50.0 
1S.0 
61.0 
66.0 
75.0 
40.4 
46.0 
53.0 
52.0 
3.6 
1.8 
2.5 
2.8 
3.3 
5.1 
1.8 
6.0 
6.4 
7.3 
4.1 
4.9 
5.2 
5.0 
Tie 14 per plant 
(e) 
100 
107 
170 
123 
132 
125 
50 
178 
172 
247 
135 
195 
220 
195 
[O] AT 50 DAYS 
13 AT 20 DAYS 
X 
D 
Z 
b 
lU - l 
0-8-
0-6-
O.AJ 
0.2-
0 
o 
0 
0 
-] 
^ 
T5 
0 
0 
0 
0 
- r r 
X 
"cr 
0 
0 
0 
0 X 
0 
0 
0 
0 
0 
•7: 
X 
0 
0 
0 
0 X 
0 
0 
0 
0 
•TT 
X 
0 
0 
0 
0 
0 
-7^ 
X 
•cr 
0 
0 
0 
0 
•TT 
X 
Mo. Cu Fe Mn N0N02 Bo Zn CONTROL 
AMENDMENTS (CHEMICALS) 
Fig.l3: Wilt index in soils amended with trace elements and 
sodium nitrite x-x 
• - • 
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PERIOD (MONTH AFTER INOCULATION ) 
Fig.12. Population build up of F. oxysporum in soils amended 
with different chemicals 
) U 
asd 1^ *1 tiiaea increas* reapectlvoly)* On "Qom O'^ iar 
hand, soil no8« 10 nxA 12 auivported the hl^oat 
population (65 and V •\ tisea inoreaaa, raepeetively) 
(Fig. 14). 
CorrolatioB of physical propertiee of aoil with 
population of y.oxygporuBt ^^ oil ptr waa (-fValy 
eorraleted with fungal population ^sreaa reat of tfea 
aoil laropertiea viz. bulk density, cf>n<!uetanc«» 
available nittogen, organic carbon and cation exobange 
capacity ware (-)vely correlated ("alia &•%')* FuogaX 
pofiuletlon atowad nazidUfs correlation vltli organic 
oarbon (r* -»0«€20) and niiniBua vrith bulk density 
(r« -0.0736)• ^Itipl* regression equation waa as 
under t 
g.oayaporua population • 52768*?263X| • 1457^2 -97•8f-
• HUnn^ - 225" 615 - 4U4irg. 
Coefficient of determination (IH) ««s 52.79 
indicating that the aix paraseter under atudy could 
explain only 35?C of the variability in fungal population* 
Correlation between aoil pbyaioal propertiea, p l« t 
growth and tuber yielfl: pH, avallatile nitrogen, 
organic carbon and cation esrchan^ fe capacity tho^od (->v« 
correlation with aboot fresh and ary weij^ ht whereas 
150,000n 
PERIOD (MONTH AFTER INOCULATION) 
Fig. 14. Population buildup of fusgriumoxysporum in different 
types of soils 
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Table 481 Correlfttioti l)et««eo so i l fjhydeal 
Tiroperti«8 miA y«oxygporoia popilatloii 
In2ll4 up 
Soil |>i.y8le&l 
pro pert lea 
PH 
Balk danalty 
CoDduetsnea 
Available B 
<X1) 
(X2) 
(X3) 
(X4) 
Organic earliofi (X5) 
Corralation 
eoeffieient (r) 
0.5470 
-0.0736 
•0»372Q 
-o.tts? 
-0*620 
Catioc ixchanga ^ , ^ 
Capacitiy (CEC) (X6) -o.i9Z3 
SUltipla regreaaioB aquatten 
g.oacyaporttM popnlation • 52788-f2263j^•14579^2-97.SO^ • 
1424274^^-«2556^-4U#^^ 
Coaffieient ai da-feareiinatiOD (H) •» 0«5726 
( A ) « 32.79 
1 /t 
buUE densily ana conductance wirt (•)v©ly correlated 
(fable 49)* A significant correlation waa obeerred 
between eoll fH and shoot fresTi and dyy wolght 
(r • -0.6627 «nd -0»6678)« Cation esebaoso capacl^ 
was least eorrelsted (r • «-0,OC>5'J and •0«016#;)» lliber 
yield vaa (-)'rely correlated with soil pff «id organic 
earbos and (•)Yely correlated wllto ^mlk danalty 
eondvotaneSt available nitrogen msd cation exchange 
capacity* 
Blo-assayt Potted "^ l^aetsi f^ ymptoae In the fora of 
scorching of tfes leaves appeared after 24 lira, ''torching 
first appeared on the laarglns of XmtiT leafes wM<Hi 
after 48 fere developed throaghotit tfee pltfit* fhls was 
followed by the loss of turgidity and drying of leaves. 
After 72 hrs the entire plent wilted* 
Plant twigst Sysptoas appeared after 24 hrs of tbelr 
IttMrslon In culture filtrate* In twigs loss of 
turgldity was quicker than the potted plants* 
Coaparatlve efficacy of age of the culture filtrates 
In Inducing wilt syaptoagi Oultuws filtrates obtained 
at different Interval of ftongal pTowth varied In their 
/ .> 
f&bi9 491 ooirr«XatioR b«tvt«ii t o l l pbysioaX proptrtiee 
tftd pXaat growth t y i e l i 
Soil piiyslcaX 
Iiropertlee 
Cosfflolent of eorgtlatloB with 
Shoot wt* Shoot «t* TlolA 
ftfoth (17) dxy (X8) CT9) 
pH ( n ) 
Bilk density (X2) 
Conduotaneo (lt3) 
4 AvalUllt IK in) 
^ OrgaBie C (15) 
-.6f27 
.0577 
•fi508 
-.t070 
-.0558 
-.6^78 
.0598 
•o278 
-•loei 
-.0489 
-.f;507 
.0695 
.^585 
.1012 
-.0412 
Cation ''zehaagt 
Capacity (Cnc) (X^) -.0055 -.016fi i279 
TiH) - .5524 
r(l^) « .f*:i4 
JP(X1 X X3) • -0.6858 
i /i 
wilt Inducing tfflcacy (fable 521 Plat© 8, ?lg«2), 
^fieacy of tbe f i l trate Inoreaoed wttii the 
Increase in Ite age. So wilting wae obfwrred In 
flTe day old f i l t ra te . «Pen dajf ©Id flltarate did 
not ebon niyQptoiae up to 72 brs« Blight eoorehlcg 
was noticed only after % bre* In fifteen day 
old fi ltrate eyoptosis appeared after 3f hro and 
cooplete wilting In 72 hre. Twenty d?:5y or oore 
old flltrfttee induced eymptoas within 24 hrs. 
Thirty day old culture fi ltrate was oost effective 
in deTCloplng i^raptoas (Tt^le 52^* 
Bffeet of StttoelaTlng on ^ e effectlveneea of 
culture fi ltrate t «utoelanng aflvereely affeeterl 
the efficacy of f i l trate (Table 50) . Bit awtoclaving 
for 30 aimitee did not eosqpletely denature Vae wilt 
inducing properties of the f i l trate (7able 50; 
Plate 8, Fig .3 ) . 
CoaparatlTe efficacy of cu:|Ltttr@ filtrateg of 
different isolates of ?><gyaporuB in wrodueing 
wilt) Based on pathogenic behsriour wilt 
isolates were categorised aet Hii^ly pal^genlc 
>, U) - 0.75 to 0.9 wlit Index? ?l»deretely 
ftf • 1 m iffieaey of 41iff«r*R^ Z^SSWSSSS, ^"O^*^* 
ill pETodueing wilt indticisg •u%«t«iio«c in 
«iilti27e filtrfttt (1 •• Itol^to 7 ^ 
7 » isolftta V ,^ 8 a ioolat* w ,^ 9 • oottttol) 
riff* 2 • ftoodoetioB ef wilt ifiai2eiag foi&itimeis in 
eulture filtrat* tigr f»oxygyo9re« st <ll£r«««iit 
gvovtb laterval (f^  • 5 ««y» fg • ®^ ^^•» 
fg • 50 dt9«i f- • eoBtroX) 
fii« 5 • SffMt of 0»% o^X«fiiig on @ffioai^ <^  ooltare 
fUtrat. in iBlaelng r t l t oTDptooo 
I (t • «itocX»riBi; for fO ain, 
2 m mt6cX&ring for 15 «liif 
5 • ooBtrol) 
1 
PLATE-8 
I 77 
fmVX* $0i Etftct of ftutoelarlng OD the effeetlTtneoa 
of culture filtretee in iBflnelng wilt ayoftoiw 
culture ^"*^«^ "^^ 
filtrnte 6hr 12br 24hr 1#?hr 
t!i)-autoel«red 
AUtOClATed ) 
at t5 lb ) 
preeeurt > 
15 Bin 
50 BlA 
4 
• 
• • 
{-) • Bo wilting 
(•) • Inolpiect viltiiig 
(••) • Mbderate niltlng 
{•¥•¥*) « Serere niltieg 
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patkogeBio (Wl, W5, W9) - 0.4 to 0#74 wilt 
index; tanm pathogenic (T3, '^ 8) —<^  0.4 wilt 
index I Hon pattiogenio (W2, '^ Tf W4) - 0.0 wilt 
index* 
Fa^ogenle behaTiour of an laolata did 
not always eorreapond with the produetlon of 
wilt indueing filtrate (Plate 8, Flg.D* 
100late Wo and W6 which were highly pa^ogenio 
on potato ware alao equally effieient in producing 
wilt inducing filtrate* laolate F5 waa aoderataly 
pathogenic but wae effieient fvodueer of wilt 
inducing filtr»?te* fiimilarly, laolate ^ although 
leee pathogenic than W1 and ^9 hut was ecually 
effeotlTe in producing wilt Indueing filtrate* 
Bren non-pathogenv c isolate a (^2, ^7f ^4) were 
able to produce wilt inducing filtrate (fable 31)• 
Efficacy of the filtretea decreaead wllh the 
increase in their dilution* 'Dllutione up to 
lAo were able to produce wilting except that of 
non pathogenic onaa which were effeo-llve up to 
1/10 dilution only (Table 51). 
B i s c t r s s i o i 
Hi 
naeoGlstioB of aif f«r«at Pttgarla with <!sy 
rot ot potatoes Tarlot fspom oou8tx7 to eeustry 
(..Ipptoaar, 1954, i»yd, 1972| JaiUr©, 197ft 
Eutora, 19761 Doroehklii, ^m^) a»i ffUfelB a 
eouDtryt frow rtglon to region ('^ aitf* et al», 
192e/t aorodetiOtlt, 1970| PorosMcln, 1964^ In 
India* differtnt Pttgaria tme baan fmind to cgeuaa 
potato dry rot In aiffer€»at ragiope (^ Jraltar anS 
Kaoat, 19291 Vfp^l, i929t ntra, 19^ ^ I T^ aruab, 
1%4| Ral, 19791 19^1). '^arwel (1949> foond 
¥*9Xf9pmnm aa the pri<Rt aanse of potato dry sot 
In weetam t^ttar Pradaah. ^^ *«»©nt InTaatigatlone 
h«v« also »«iraala«? tha domlnaneo of 2'HI£2S22iS 
m tha aauaa of dry ret in vaatam trttar Prndesh* 
upholding the aarliar Tiatia. k) aXlf four 
pathoganio '^ laarta vi9te is9lata4 f^ roe tnter 
waahiiiga of freably tiarreatad potatoea* Of thea, 
.oiyaponiiB population waa bigbast la tlia tultar 
waeblngB of all the cultiTioPe vhloa ax plains ita 
doainanea ovar other apeeioe in dr/ rot eattaation. 
Studios have reraolad a dlract eorrolation batwaen 
] H u 
the nu«b«r of sirop«gul«e ©f a ymisgpi«a SD, 
obtalBi^ froa the tulmr wfti^iinge of s 
partictilar cul t ivir aud frtniieui^ of that 
Fiig&glwa 8|>« iB dry ro t dtTelopBi«Bt» ffcet^ 
flcdlBga thii® confirm the earli«p reporte 
( s a i l , 19441 TtJieter «t ^J.., 1945)# wfelcfe 
al80 found a diy«ct corrtlatlon of ataaber of 
^Ugaritt** urop^ul«R In -ttie soi l with dry rot 
of potato tubers groim In Ifept »o i l . 
HtlfttioBBhip of ^ sa r iua propagulee it\ «ie 
»oH with dry rot in further txolpined hr tim 
fact that sfflORUBt •nrlous '^ earl a, 2»HIS2S22E 
(wilt i»olst#) aB'l ^••'••Btggti were th© fnoet 
Tiruleet hut, their soi^oeietio« with dry rot 
lias »0t m hit*" m that of dry rot i^olat* 
('^•exytporuial. ?h« reaton being ths t thei r 
population 1B the soi l wse eooparatively liwer 
ttm tbat of dry rot i so la te , ^aaei oc theee 
obaerratlorts i t s«y be ©oncludecl that inuortsRce 
^^ ^ '^ *»Q^ a^ ^^ ^ ' o t emisatlon would depend 
upon i t i prevalence in the soi l of a partieular 
region. 
m the otl^r hand, ineidenoe of tuher 
spots flia not elwfqrs correspond with soi l 
IS <\ 
population of •^oiyaporuta • the tuber ©pot 
i»elteRt» «lii^ indientoe that beeldet; mil 
popttlstloR of the patfeogon th«F« w«r« aosw 
othtr tnetorr. which raiffet ht gov^raim the 
tuhor spot infeetion* Boring gXso«« houso and 
Xahoratory attidios i t waa fentA thut the 
injured tubern were oore prose to tuber spots 
and that these apote al«aya aeirel'^ peS on and 
around XentioeXfi m^i troonda* fbese obaervatiooet 
in a iKegr* explaina the Tatijriog ineideooe of 
tuber epota in different f^axm^ irrespeetlTe of 
aoil population (tjaall, 1944? ffiiitfc, 1%2} 
Boyd, 1972). 
irreapeetiTo of oultivara, distribution 
of tuber apota naB Siore at heel end region than 
o^er tuber parts, partieularlj eroiin end, «r?ieh 
waa eXsioet free froa apota* f^ laiXar obaerrationa 
were tnade \f o^yd (19^2a^ «lth regard to heel 
end eu^ieeptlMXl^ to dry rot, who attrilnsited 
thlt phenoaenon to high dry matter content in the 
heel end regioB« 
Fttaariua oxyaporui is known to eause 
variety of ayeptoiaa on potato tul^ er .^ such as 
IS'. 
dry rot (l*ed»i<*, 1959)» etto-eud •a«eol«r 
dieeoXota'atloii (?«t«rs, t943) awJ Corky 
rot (0|p8ton«, 1970). Fmrn^mT^ the ^sptomo 
in ik9 torn of •tiibir spot©* ob»«rvtd IB 
the preseet ttudy s&tfss to he \s»it|%te. 
It ie gemrellf )ieU«v«d that potato*© 
g«t infoottd with dry rot pal^ogas during 
lianreott bftsdlin^ asd/or tranait and 
aubaaquantly iin^arfo rotta^ in atorae 
immllf I945t folatar, 19^2t Wsfayt t^^, 
l^tt» t979)» WowoTart tSia uraaant atudiaa 
ravaal that yoaarittm aty infaet tfet potato 
tultar'' ^fn in the graving phasa and eaiiae 
Yariaty of ^aptoaa ie ^a fora of »tii^r 
apota* ahieti vara provad to ba tha potantial 
aitaa for dry rot initiation* «*ttr^ fv* i t 
« ifi alao fotind that apota eaaatirifig tear than 
0*3 mm dia and 0.3 an daptii did not toval<^p 
into di7 rot indicating '^at a siinisne of 
t^a^aXd infaet ion aita ie ra«iuirad to 
initiate tba dry rot* 
f hila invaatigating ttia rolo of Tariona 
potantial aitaa in tha daval^pmnt of dry rot, 
ISO 
It wa« reY««3«d ^et in mtf& fotatet« sprout 
iB|U7i«e w«rft nalB «it#8 of <l3rf 3^ ot i«v«lo^«fit 
«h«r« AS eoBVtfi'tiotiftl 9i%%m (wooii^ a, %mi«««» 
eutSf Ittlt flight ItsioBt 9tts) wwre l«e» pron*. 
eonvtiitlofiel t l t ts «tir« satit vourcwe ef tff^r 
ret d*valopitiJt» ^o« "^tsa obMrratlont, i t 
say, ^i«r«fort, bt iofanrad tliat poat^ -banrast 
lii|yrl«e eae isa ttdcaB eare of If tha fotatoae 
«r« laroparly eurti* Is mirad |»otat»«at aprout 
iBjiiiriaa war* ttie wajor aouret of dry rot 
aldBg vitki tvlNir apotc and «taii*aB4 
dia(»loiiratioB« HOBathoXM«» all tlMt* eltet 
ar« tht proautt of Injurloa itifUetoi at OBt 
atago or tha oHior and tliartfora, tlia 
olwarratloB thai tubor injuriaa art 1to« oftln 
eastaa of dr^ r rot, aiilX liolds tma. 
fsvaotlgatloBa ravaalod ^ c t IB ator®8 
(l>otato aliad) dry rot iU BOt dtvolon, in muf 
easet btfora flrat noalr of ,fum* 1%roiii!io«t 
aitto and ovoB ufto «iA .TvljTy ita pipegroao was 
aloif* Hosiirar, afl»r nii 4tely rot ppofreeood 
Tory faat. BurlBg April mA lay BOIM of tlie 
1S6 
eoBditloi} Tis* teaptY&tuyvt BH and aahtap age 
««• favoitrabla for 4arj rot dtTalopaaii'l* 
Blaring thie partod at not teaparfiturafi wr^ 
bighar tbao tba optine® and BH baloa ^ a 
optUnw i«a« 50^ (optlaoa) tlia rot , tfaarafoza* 
ait l»r aid not aat Is or vaa alow* Broa ^ l y 
onward taaparatura baenaa eoBganlsl (20-50*C) 
aa also RH C7083^) eouplad with raduead 
vigour of tSia tulwre dtia to proXongad atoraga 
ahicb anliaaeod tlia Inaidaiiea of dry rot* fliaaa 
obaarrationa eupport tltt aarliar norlra that 
daralopflwiit of dry rot is atoraa ia govarsad 
hy mmRf factor a including anrlronfsafital factor a 
and tuharaga {atoraga pfflodU (lemarally, tho 
dry rot la more pronovnead at higher tataoar^turaa 
(Daatur, 19288 ^gamal, 19491 dorodttakll, 1971 f 
Thagwet, I973t Tj^dgarfleld, 19731 Kriflhaahaaffi 
mi Patt, I974f §indrat, 1^4)} t l» optlaiu® 
haii^; from 20-30*C (aoaa, 19211 imoaf^ 19215 
19451 Pthaaran, 1937} Agtrwal, 19^9)f although 
thare ara eone apaeiae • ! • • F*aiffihiieiiit»t 
• • — — I — m i i i i i w i Ill 
g.jBOlffii var* eaomlaiiis and ?•arthroageroiaag 
which can grow aueeaaaftolly avan at lowar 
I S ? 
tQffipwatune (?o|alt<^o«skft sad meolajska* 
t975j TiToll ana Rattan, 19ei). Sluilar to 
tacBpara-lurt high huaiditf aleo favoura the 
dry rot daralopfaant (GoaRf 1921| flowa, t945f 
whitabaad at al*, 19551 Burton, t96fi| 
Baerlkaan, 19751 Butt, {1979)f howavar optlwia 
relatlTa hmnidlty TiffltB « 1 ^ apeeiaa (Behsiidt* 
19281 MikhaXehylr, 1975). Saaidea taoparatwa 
and Eli, ^ovai^ ptriod alao af^aeta tha dry rot* 
Oanar&lly, tlia tobar auaoaptiblli^ ineraaaaa 
vith the ineraaaa in atoraga pariod (iloi, 1950$ 
Boyd, 1952b| Bata-Saith, 195^ 1 ?ont, 197^! 
SeppaoiBf 1962) hut eoitrary raporta ara alao 
known {min9^ 1954). 
TtBTing tha parted of cold atoraga, dry 
rot infaetlon waa non aziatant* fhte csowld ha 
dua to low tanparatnra in tha eold alera whieh 
did not favour f.oiyepertta, tha Bain pathogan 
of dry rot in tha ragion* Tha point that dry 
rot ia da pendant on anTlronaantal faotors ia 
anply axplainad ty tha faet that whan tha tnhars 
ara withdrawn froa eold atora and pit outaida 
at rooa tasparature, dry rot dairalopad at a 
Donml poet* correlations of oavironiMii'laX 
factors and storii^ porioA « i ^ ^xy rot liiovod 
tb&t fltorago prletf and Hi! aro i*)^^!^ 
eorrelatod «iitb dry rot whloh eonflns iS&B oarlier 
reports (doee, t92tf Mol, I950f Boyd, 1952bf 
\^biteh«ii« «t^  (^.» I95I1 FtnrllcMBt 19751 %nt, 
1976). I'axinoB toiiperaturo w^ (-^Ttly 
eonrelfttod with try rot. ffelo to Ji2etiflat)lo 
OB tli« grottiii that nvrtr 1B Uto teoooBt 
(38xl(iii!i t«ei»tratiart oeoe H I ^ I B tlio VMh of 
pftthofOB optias* sitaB toaoir»itttr« WQ» (-Wely 
eorr«lftt«4 1B oot yoar asd (4>'^ T«ly 1B iiBOth«r« 
ftlOM TiirlfttlOBi! OBB b« OZpl^lBtd OB t!l« bUSlB 
of varlaMUty 1B aarl'^ a lOid mlBlaa of aoan 
toaperature. tfc« ytar 1B which dry rot and 
Man tsaptfatnrt ware («*)valy oorralatad, tha 
aialaa of Mian t»ap«ratiira «aa alttiln tha 
opt leal Unit of tHa pattaogaa wliareaa naxlsa 
aea sot* fharafora, ^« rosultsBt eorralatlmi 
l}ataaan aaaa tasparatura and dry rot vaa (-)•©. 
IB aBotlier yaar, 1B aliloh dry rot asd aaaa 
taaparatura aara (4)T0ly eorralatad, tba idlBliaa 
of aaan taaparatura aaa ^X-m tiia optlsie of 
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th* patli9«iii end Kffflna vltlilB tiit optlnal 
l l o i t , «iid ^trefore th* *7* was (-*-)•• 
euriiig af petataaa "la aiiaiaiaa %}m ftr; rat 
loaeaa (Bo^d, 195S«| 1972? C«»initi|irti»!t» 19S3| 
Mcltat, 1954} 19^''l ta t , t9?7l Pt%t, l^tS). 
Boy4 (19523) mA r l^ofaaan (19t6> foi«^ ^a"! 
•aeiifffiieal dasage at Hie tlaa af harvaat daaa 
eat laad ta axoaaalira rottlBg Aveeing etoraga 
wmr9 l^a attriai ia aone at a hif i^r tasfaratura* 
etirlci of potataas has alaa hmn found %anafieial 
is tha piaaaat ii^aatitatiOBa in ultlgatiiig tlie 
dry sat infaatlafi* ^*n tba artifiaialXjr waunAad 
tubara aftar proper eitrlBi vara auecwaafull^ 
atoraS without »aeh of dry rot Infaotion Cfablo 12)* 
In tba oiiriiii froeaae» botti ta^paratnra and 
duration of eurtiig ara Isfortant* At ^ • •a ro la l 
XaraX OIBISHUI of 10 doys vara roQuirad to aolilava 
aatlafftotorjr iraaultSf In laboratory* duration 
of euriof vaa praatly affaotad by tba tattiwratiirt* 
At Immr ttiaparatiiraa (i3'*t^ mm* djgra (101 ara 
raquirad for oaring than at bigbar taaparatorae 
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(19*C ~ 8 ieye). 7fe««« rcsalts aye tlius in 
agrtsMDt Willi tbt find lags ©f T«e (t977) 
who found 19«f! a« optians t^mpnTntax^ for 
Glaring* ? t t t (t978^, on ^ e o^or ha^« 
reported I t to 1'5*f m optiwo* toapor^tero for 
wounS litaXlng* fists* differAneo" oeofso 
plamsiblOy Xooleinf at t\m •uristlons in woiml 
feoftling in dilTtroBt ouItlTtrtt ?,•« (tg??) 
furthor obtorrod Hist 7 dar onrlBg at t9*r; in 
th« toat vtiiflU la again in oonforsitar «itb t l» 
praaant invaatigationa. out of tlia praetleal 
itaplieationa i^itth es^rga out of ttiaaa findings 
ia tbat i f euring i a ttndartalMn in tha aontfa 
of Harehf wlian ike taaparatitrae art liightr» the 
ouring period ean Da raduead m to Itia a ^ ^ 
of Fabrtiari' «h«n tlie taaparatisraa «r« l i t t l e 
Tttbar aeaeaptlUlitr to dry rot generally 
Ima been fo«tnd to increaae iiith tlie ineraaae in 
tttber t iaturi^ (felliylafidga and TiadTfarty, t91tl 
Hoore, 19241 Saall, 19451 l^naiifta, t9l9t Boaaer 
end Pataold, 197^J ^ont, 197f), Iwt at liarveat, 
tnbar reaietanee ia higbaet. fha raaiatioioa 
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%li«ii i*es«sMt with ^« iBoMiiM ia tliorai* 
fwrloi (%i, t950| Bof«, 1952fe| B«t#-Siiltti, 
19551 Pout, 19761 ntppaatii, t f ^ ) altiioiifh 
rt ports omt£«3ty to ar« ftlso «ir(tila|}lt 
Ciekt®, 19^2)* ?3r#8«iit tliidlcs wlm itw99ml»A 
tliat m»e9pWbilltf to natiiral dx:3r rot iitfoetios 
iscrtfiood vttb tlic inoroftoo i s ttor^e poriodi 
Ixrtopoetiirt of eultivara m& ttotago oonAltioiio 
oxetptlQi ooM otoirt vlMto 4ioirt« of wtooeptiMXit|r 
^«H not bt ootabUilitd boe^nt of Tor/ low 
iiatiirftl tnfoetioa* 
lelatiOBolilp of otoragt pnrioa vitli tulor 
•iisooptibilltjr ttiroBib ftttarml Infiotleii mm not 
• i^l«r to tfaot of im^jm tootod 1^ iirtifioi«2. 
iiio«aX«tioi}» A mM^n doiaptaso i s oaoeoftiMlil^ 
of 6ll tlio ettltlirgire atox«d «»lov all 1^ « thvot 
«»iri3*oB»«Bto oeoiffroi in tbi ooeond ooittli of 
•totegt, fli«9f<iftfttrt tulmt oiiootyfttMli^ 
iBoroaood vritli tlie inoTtmit in otorigo iMVlod* 
f^bore otorta iinaei* oold otoro ««t« loiMr 
autotptilslo to Arf rot* fh$ immwM in 
mtooflptibili^ « i ^ steragt piiriol ««e also Ion 
if$khU I?)* fboat rtsults txoopti attojp fall 
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in dry 7ot «i«eeptit>lli-l7 in ••aosd awnth snA 
low «iise«9-|iHlity uvA«r eoM •tore, are io 
Kgrteiitiit with •ia?ll« r«port« (*!&t, t980| 
Boya, 19521 S«p9«iitii, t^21, »»« eonfi-^ tli« 
results df dry rot lafsetion (nstural)* At 
tbs nonent no plsusiblt sxpliifistloi! em bs 
ttitecdsd to si^doe drop of dry rot •useeftlbtli'^ 
lii the seeond south of storage* Slailar deeresse 
in sueeeptiliility vaSt hmtireTf also el»s«rved 
by Boyd (t952e) In ef itojettla in the seeond 
aonth of st^age* in oold stored (lew temperature 
storage) potatoes, the radioing sugfir oentents 
inerease (Petl^bridge and T^afforty, t^l?! 
lozlrsaii et^  A1», 1976) as oonpare to potatoes 
stored at roe« teaperature C^ i^ngh «»a Vertia, 
1979). !?1^ redueing sttgars «re reputed to 
Inerease ^e dry rot sBseeptibility (Boyd, 196*^ ) 
thereby iaereaslng tbe sueceptlMll^ of the 
tiibere stored at I'w tenperaturea, to dry rot. 
However, iresent stvtdiea do not oorro^erats 
this Ties point, but supports the findings of 
Be^yteeidge and T,afferty (1917) who did not 
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observe any ebangt in drr rot sufleeptiMXitgr 
in tiifeers s^sred at Im teatporatoro befora 
Ifiooulation* 
fotato tubera stored viftdar pre eoolln^ 
ohersber exbiblt high tat dryage folloaod t>3r 
thoaa stored in potato ahtd i»d eold atore* 
l^ag« Xoaaaa is potato ibei and oolA 
etore in the prtaant study g^ e tliua IB full 
agreeiaeiit «ltl} the axietlsg literaturoy 
aeeordiiii to whieh, the tub@ra atoreS at Im 
tenperat^rea, partlotlarly 4*01 tkm laaat 
dryage aa eospared to lover and higher 
tesperaturea* It ia primariS^ A»a to Idle tem% 
that reapiratios rate of the tuhera la lowaat 
at 4*C and ahr iooreaee/deereaae fxom 4*0 
laoreaaee their reaplratioQ rata {wmm^iaat m& 
Johi, 19411 Mathur e t ^ « , 1952t mrtoiif 
19551 Srivaatsfa BSIA laul, 19721 Teraat 19741 
slsgb and Versa, 1979)* Wmmwtt pre eooliag 
atorage loatea are aoae mtmt uiiitBt* Aoeording 
to exiating oTideneea, drjraga loaaea e:t9 
aeeectuated with high atorage teiaptrfttiiie asd 
] ,9 . 
low RH (!%tbur, 19511 l^ir^is, 195= )^. Tht 
pre eooUiig cbaaber teaperatoye (17 •3 to 
19.5»C) ma BE (75.2 to 85*) (ftthU 20) woro 
not 80 eoBgtnial for dryage Xossaa as ttat 
ic potato alied (teiaperatura 14 ^ 32m5'*0 and 
EE 29 to 85?t) but 8t i l l ttm dryage 
aaxioufs in pro eoollog ehamtjer* 
Tarlctal iaifftrtBctt wilfc ragiord to 
dryagt lo^oa vert aubataQtiail and Tarlad 
vltb atoraga eoaditiona* In potato tAkeO. er 
Kufri Cbandfmtilcbi ttiovad laaat dryaga and 
Knf^ i Badi^ ali tha highaat* Boaarary wsdar 
pro eooXii^ ehanber tha sravaraa trand «aa 
oi! aarrad* Xa eoM atovad potatoea the laaot 
affaotad varie'^ waa Kttfrl LaUaa and tha 
hlg{iaat affected waa Kufri Cliacdr«at]ebi« 
Thaaa Tariationa laay ba due to i ) diffarantial 
reapiratiofi rata of oultivara at diffavant 
teiaperaturaa and taufiidity raagaa ai^ i t ) 
differential aproutlng bahaTloii:r of otaltlTars 
at different temperaturea and humidity rangaa* 
Tbeaa esplacatlona, although, hsra not been 
atudled but, aeea probable and plausible* 
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In geiwrftl, th« rate of diryage vas elm 
iis tlie fisftt BOfi'^  of ttorafo UMBT |r«<-eooIif}g 
fUBd i^t^to elied in «11 tii6 ci2ltiv«r0« ?!r9« 
e9eon& mmth mmard tlie drjri^ t rat« lncr«a89d 
80t stantimlly anif reaaiiiei a1j»»8t eanstant 
«xeept st the esd wb«i! tlst 7ft%B was nieiitd 
ieptri}* Tlitet r«fltilt« can b@ ®xplaistd in ligtit 
of tM epeootini beto«vto®p» latteaf et ^ • t 
(1952) r«p0r«til that «irfe«i5% of apronting 
deterfiiiiea ttit total loaaea du« to ar^a^* In 
ik% prtaast etu4iaa BO aproutiBf was ot^exrea 
in the firat aosth of etoi?a^ ais3 ^set dryega 
naa alao loa* Sprmxting oceiufxod In all ^ e 
cultifara in t^ a aaoonS •sa'^i aiid« aa expael^dt 
ttfm^ waa higher %hm tist firat @OB^* fha 
hlgti ^sfaga oontlKmad 4«a to ^Btimmta groa*^ 
of th« aproatai/saa gprt^^ t lH 1ti« end of 
atoraga iitM», tba arailaiia Sa^ yaiXa tuter 
tiattif Sma to aieaaaiim ds^ raga for tlia faat 
fav sioritlia bteaae a Usiting faotor ani 
^Itieateii' Ar^ t^ a rata IsaoaiM elomw* 
In eoM atorad petatoea tlia dryaga rata IVIMI 
alfBoat oocttant tliroiighaut the aenaoii* fhia sa^ r 
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b« du* to til* fact that tubars gantrsXly do 
not oprout In ooXd stera ilm toaporator* 
•toraga) aad tlit toyage that oeoore eould ta 
due to gtirf aee aTaporation Ofiiy whieh reoelBa 
eonataet at a giirait tesparaturo m& bUflidlty* 
Broadly apt airing, tobar aueceptiHllty 
to daeaga aod dry rot (DatareX lafaotloB^ vara 
(4>)Tal7 eonralatad. cnltlTars K f^ri Bidiar and 
KUf^ l Badah^ libovad nmcimiai daaaga aa wall 
aa dry rot Infactloa (fabla 15)• Thaaa raaulte 
indlraetly aupport the •laws ttiat tha l laHlity 
of Xoaaaa tea to dry rot during atoraga dapendo 
atroBgXy on tha pcreaotaga of tuhar Injurad 
during hanraating (waiae at aX*, 19281 Foiatar 
and ffiXaoBy 1950| Boyd, 19721 Oaa^a at aX*, 
1979}* fotato euXtlTara dlffar iQ«»ir 
auaeaptlhlXltiy to Aaamg* (mighoa, 1^0) ae naXX 
aa dry rot (Boyd, 1972). In praaant atudiaa 
ottXtlTara vara alao found to dlffar in tbalr 
auaoaptlblXity to daaaga and dry rot oonf Irtalng 
tha aboYo raporta. 
Boyd (1952h) and nehoana (1967) found 
high dry aattar eontaat aXvaya aaaoolatad with 
l!J 
hlgb Arj rdt susMptiMlity* sehipp«r« 
(1962) tnd Boyd (1967) hamwme^ eoiitrcdle««d 
tbt oorrtliition of hlgb dry aatttr vlth high 
ixf rot ieeldoiieo. wo doflnitt relattenotiif) 
Has oboonrod botiooe dry^  rot mf& dijr Mittor 
eontont in the irotont stud too • Both 
tttfieoptlhlo osa roolotont evltlTtra woro found 
to ooBtain high «i «tXl a« low dry niittor 
oonttBto oiipporting the viovo <^  Behlpptro 
(1962) And Boyd (1967). 
Llkt dry ttftttor, fto dtfiiiito rolotlonohlp 
eottld te •itahUohod httnooo tetoX phoaoXo aed 
dry rot. High phoool eontoati iioro aooooiatod 
hoth nith high dry rot rooistadseo o*g» «• 
Xiifrl Choi^ Mnaehl ond high dry rot •aaetptlhillty 
• •g. RMfri 4^oti indieAtii^ «tet tho roXo of 
total phaaoXa iia dry rot raaiatanca deoo not 
appaar to ha dafiaita (TahXa 12). fhia 
aopporta th» findings of 0riffiB (1964) vho 
found no dlraet reXation of ortho^ih7droKi« 
phanoXa with dry rot raaiatanea* 
High raduetng angar aostanta h«ra haan 
raportad to ha aoaoeiatad « i ^ IneraaBad dry rot 
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dlxvet trl^mot i t orailatjl® to oupp^rt tim 
dli'tet ••eeolfttion of ittgare vitti dxy rot 
ousocptlHlil^/rooiotftBet (*%>or«t t924i Boyd, 
196€)* ?r«a«ot otuatos aleo do not nvpport 
ttitir dlroet rolo in drjr rot eueeoptlHli^/ 
rtsiot^et Ctftblo 12) • ftiis i« mply 
itBOBotTftttdi l»y the faet that rtsiotaiit 
oultiTfHrs pooMostd ho^h lew m well m tdgb. 
roditeiog augort. 
Irroaptetivo of tultivioff Ary rot 
•iioeoptibiUt^ (artifiolftl InoeulatioB) 
iner«aeod vltb ^6 Inereaoo in tuber fredo 
•iso ifmhlm 15 )• Rovtirorf Ineroaae «@a not 
mtKvy li&oor* wot did not vwsef •ueh la 
iBaJ.Ur (10-20 and 50-40 g) «id largor (T5-tOO 
and 125*150 g) iprodea* llojrd (1952) alao 
raeordad aiaiXar obaarratioiia* Fo feunS titat 
tlia dry rot auaetptiMUty altboitgli ineraasad 
mtli tub* aiaa but i t did cot differ moli in 
aaaUar gradaa (0.75-1 add 1-2 ^9%) ggia hlgbar 
gradaa (4«5 aad 5*6 ^®«)* c%«0lii^  and miaraa 
hoaavar, foo»d aaallar tubars tmf auaoapttbl* 
tbaB laxgar tabara. Boyd (1952) attrlbetad 
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the in<wm9 In •vcetptlblXl^ of 'tabtrs upto 
• eritleaX ««lftot to 41ff«rono«e In tat*r 
coepotltle& wbleto he tia not olftborftta* 
In tht prosoat otttaics an attoapt was 
8aA« to eorr«Xate etuiBieel eooposltlon of 
tuber of AiffoTtnt •!•• gttAwe and tliolr 
oueetptlMlity to dry rot* As rogtfpae total 
ana raduolng aaiiarfl* ttioir oontonto doef«8a«<3 
linaarly ivltb ttat ineroaaa in graifta eiet 
aaanlnf t!i«r«1»y tliat 1 ^ angar eontanta WT% 
aaaoeiata^ with high dry rot auaoaptiblllty* 
Kola of eugara in dry rot deralopfiaiit baa 
hoaavar net baan aatabXialiad ao far* Boyd 
(1966), OB tlia othar toindt found (<«>)Ya 
oorraXation bataaan dry rot and xaduelng 
augare* But othara (fattoyteldga gad Loffarty i 
19171 itoora» 1924) found no auali oorraXation* 
soalXor tttbara WT9 found to oentain 
higtoar oontant of tetaX phanoXe than tba Xtfgar 
onaa (fabXa 15)* Alao* tha anaXXcr onaa vara 
Xaaa auaeaptibXa to dry rat ISian Xargar onaa 
abioh indiraat]/ raXataa high totaX phanaXa with 
tuhar raaiattfiea* Howarar, thia ia not aorrahoretad 
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^f •arl i«r ttm&infji (c^iffiBt )§64)f vhctein 
pl»w>l« ««r« not f«ttad ilmetljf eonmlAtsi 
ni'tti dry sot rtsittMiet* 8tuSi«8 « i ^ i t f fertnt 
P9tste ftnltifarc hxf «l«o ^oii» %hm% Itlgli total 
phtnoXs ftr« not slii^ft Asuocifttta vitlt ^Igii talitr 
r««ist«i>«« (f«%3.« 12) • ?(i«itiT0 i^tf^latioii hm 
Itetii rtportad ^t»t«B irf V9t teaMptlHlit jr 
ma Airy a t t t w Wf»m anSt 39x0smnt t^ t f i BO|tf 
1B21i$ sel^ 9tB«, 1%?)* mt th« 9»M«et finAingt 
«r« sot in 9l9m ooBforvi^ to Hiic eostostloe 
thftt Atf mitttr ineroanos vitb oit t of tstars 
(fiiltU t5)« Bswovtir, ^ i o ou^srto tlw •low of 
SoUlf^ pofB, (19i2) «»A ) i ^ , (19€?)« f^ tbor , 
•tii4iot vitb Aifffrost potato ei.ltivaro IIOTO oloo 
•booB that ixf •ftttor io not alOAjro ooooeiatoi 
vlt l i hifli i f f irot »iBeo9ti%tUt7. 
^•eoft lMlitsr of ttt^to to isfaet ifisofo 
Inoroftsod vitb tiio ineroiAo lit ttx%ev oiao (faliXo 
16 «t^»et<t*) asa i t «oo tho OiiMi twt taniioing 
vlios oalottXo^a OR mtabor of liyitiooo/tabor %«iii« 
lifwit (1960) oXoo Boio olwiXor oboovratlocfi 
vhoro MuO.! m^mtm \Kmimi Xooe ^sn largo tB%«7o« 
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and eofielu««4 th«f • rvtvtttloo 1B tenUiiig 
will follov • r«AQo%ioB IB tli« prop^rtioB of 
larg* to Mall tuboro* 
?0'toto oiiltiTfiro «rt kBooB to dlffor 
eoD«ia«r«bly IB tboir reaotloa to dr^ r i^t 
(Boy«, 1952 « , • ! ?«•!• t980t BleU, 19<^ ?U 
KtoiitaBOO of potato eultlYara to 4ry rot Is 
priaariljr gorornod by tuo faetoret i) tobor 
ohoaloal oospoaitloB and 11} otreBgth of ritlB 
aad iBtorsal tlaaoa (B&jd| I952gff Fugboa, 
1960). For horlBg aultable dagrao of raalataaoa 
both typoa of ifaaletanoa are raqulrad* stroBgtb 
of aklB aBd laterBal tloaua would olBialaa tba 
aztoBt aad f ora of daaaga l^arabsr radua&Bg tba 
obaBoaa of lafaetloB* Obaaleal oompoaltloB, 
OB tba otbar baad, would alow doira tba 
eolOBlsatloB rata of tbe tvtbar tlaoBOt If tba 
patbogaa aabia Ita way iBto tba tubar* IB tba 
praaeBt atudlaa* tba gaxaplaSB aeraaslBg waa 
raatrletad to tba iBtaraal raalataoea gOTarsad 
br tubar ^apoaltloo* Tba iBooalwa waa pat 
iBto tbe tuber tlaaue at a glTaa daptfe, 
ellnloatlBg tbe alrla «B<i otbar barrlara, wbleh 
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o1lh«x«lM in eoraal eotxr««» tht p«thoe«ii has 
to tneottiittr* B««plt« this 0horteo«iB(|, tlie 
iBforaatloB g«Dtva%ta «M1A girt us aa lAta 
about tht arailabla rtalatfliiee aourooa vhiet^  
eaa bo oxploltoA to our adTiatago* 
I«rfo asragr of eboalealo liafo IMOB triad 
oztosaiTol/ world oror* ioeluding Xiidi«« for 
tha eentrol of drjr rot (9oiatof, t940f ?oiat«r 
and wilaon, 1945f saaU« 19451 Boyd» 19471 
Bawton* 19521 Wbitataaad ot «!•» 1999t Itirdo^. 
and wood, 19721 t^ijara, 19751 Olof««»ii, 197«l 
Adas £1 ol«t 1978t Bonrikaaii, 19781 Johaa and 
Ada»t 19601 naif 1981f KboayakOT aod Adaayaiit 
19611 arabaH at a ^ 1981? El- ?obaby at ^ . , 
19821 BtdiB aad cort, 1985)* organo Mreurial 
eooi»oofidi (OMC) faava aiaoa long boon uaad for 
tha eoatrol of tubar boma diaag^aa, iaoluding 
dry rot (roiatar, I940t foiater aad «il80D, 
19431 S«all, 19451 Boyd, 19471 Butt, 19791 
Bai, 1981). Baaauoa of boaXtb haaardouo 
Batura of OMC, tbair araiXability ia uaoartain. 
fharafora, for fiadiBg out auitabla yapIaeoaoBt 
2 0 j 
for om l$irs* nmib9r of abt»leftl« «#rt 
VtA^T 9%e>T9$9t tlM prmA9inn elwttlo&le nczNit 
lM»rie field t Thla^fiaftsol* s Bt8l«t«t BenIatC4 
i^o«tr«Af and to soa* «xtdiitt Dl^aao 1^5* 
Aaoiigit tte« borie afiil ^id fltiatwiidatolo 
proT«a ttiperior over OIIC s»i "ttioytfor* eaR 
r«plae« tiwtt. fiii&b«nAasolt hm botn trie^ 
fioirXd o-f»r Mid -^t Isdi eat Ions thai !&«•§ 
•sitygod are tii«{t Iftie eteidoal Is vatr 
•fttetive afalBtt df^  irot ^tbogoR and een 
IM ii««d aa dlp» duat m&/QT alenrf (fioiKiar 
and Fataoldf I972f isrdo^ and loodt 19721 
atijara, 1975f Ilad1i:e* 19771 Taahin and 
Haisrtkaast t977i Bturlltatiit 19761 f!ida and 
Oa^ Xay* 19S0| Iboafalidir at al*, 19^t Badln 
« ^ Oora, 1983! foaoa «Bd itoittnaTieif 1983U 
mrie aeidy an tlie atti«r band Itai sot \mm 
mieh txplorad and tkarafof<t naada ettantlon* 
?raaast iBvaatigationa T^raalad tliat 
tlaa of traa^ant aaa r9tf amxaial in 
dataroiBlng tba affaettfanaaft of tfmie&lB* 
If ^a tfaattsaot «aa dona !:^ foxe infaetion 
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oovld 0t«ttrf t i l l!fc« fieeisiaf e!i«st«ftle 
pr0Y«i •^uAllij «ff«e*l¥«« mmewTf i f I t 
««i A9&« «ft«7 tb« infeetiOQ tisi »tt l a , th« 
• f f«etiT«iM»c of eluittloftl* mtm wHue^A vi l l i 
^ t inciftMi* in ^im» b«««««n treatatat asA 
ififctttl08» fw«itty fot»p to t iat $mf wat saft 
•nougli, Imt fmrtlvr d«2iqr in iregrtmiit 
airaMtieallsr r«aiie«d th« efftotivtwsB of 
eiMiaiealo, pgptimiltirlf of oeetttt fuogieitfos* 
Imt fhiftlMndiMsoXtt eottlH •«oQ««ofttll|r omdieato 
tlM pftthofvn «Y*|} upto 72 too tlttre^gr iiiaie«tli!g 
%%9^ i f for ooat roMOfto, Hit troataonl io not 
4oii« iaawdiaioly af^ir l i f t i i i f , fhist^oiidftaelo 
! • tilt Iwit elioie* for ttibor tf^stsont* ^rgoeejr 
of tubn* trtfttraofit «t tbo t i io of Xiftisg sad/or 
«t ri idUag hm ^ t n ougfoitod ligr oororfti 
vorfcora (fototor, 1940| faaU, 19*5| iwift <t7Sl 
lioi^ty 19T7f MttrAooli moA loodf 1977)* Btfig 
(197i) and ladtto (tfTT) opisod titat tutors 
i^ould Vo troatod profoTfti^ Sy vitbis 24 hat9 of 
Uf t ieg* i^ ««iroy» laoliis msA mtmikmn^ (1$77) 
roporttd ^uit tnhtr* ««B te moMooftiily 
tyoattd vitli fbiftbtsdttiolt ovoB aftor 7 i i ^ 
of l i f t iBg* flit ooBatttfua ^ a t oaovgod oat of 
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tli«M rtporlft »« ««1X as teem tli« pr«9«at 
•tudl«6 1« tbat al-tlioiiili safe ptriea for 
t»hm: trtatMiit mar ^ i ^ ft9n ^mieeX to 
eboaleftl liuti M a tliuab role %til»r troataont 
•liouXd ba eaarrlad out i^ aarly as poaeible 
aftar lifting* 
Basad an a^p^m tUla dlsaMa, was aora 
of a ataa rat or foot rot ratti«r itm a tfpleal 
vllt* Sltiea» tha pakliogao «aa a%le to an^r 
iBto tha Yaaottlar tlaa«ia ai^ gtm ^fstaaleallsr. 
It Has Jiistlfla^la to eall It a iUlt* Slallar 
ajraptosa hova Wan raportal aa potato wilt 
(iUioii, 1927 and Hattraast 1932)« syaptooa wre 
imf aavara o& ataa tliaii on ttm roots* 4t tlaaa 
ttia Icfaotloo flrat oaewcrad on atasi and ttoas on 
roots iBdloatlBg tbat Hia Infaetlon talras plaos 
tluroiigh the apldaraal eraeka as si^gaatad ^ 
lattrass (1952)* Ooaa (19911) opined thst tuber 
Infaetloo eaiiaad tgr f^solwl Tar* ^aartll 
takes plaoe eK>ra in cooler ellnata* Hosavart 
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iB tb« pTMcat litudiM, f •onyi^ wPttBi warn found 
to eaiiM hMgwf taUtr rottige and timt too mt 
high ooil toaporat^e (14-*35*C)« 
tholr oiaXtnral eharaotoro tet dlfforenooo wore 
not onougk to ootogorlso tlwa into diotinet 
groupo* Be«wvo]r» ioolskoo wore found to •0x7 
grootly in tfeoir ^thogonle boliairioiir and ware 
eatogorlotd into groupot aoaprlalng of highly 
pathogtnie to eoaplataly soB-i>atliQsaBie onaa. 
Sriraatara (1970) alao obaarrad Tariationa In 
tlia sorsihoXogy aad TtraUttoa of tb» wilt fungi 
(PtOKyaportta aad y^ aoXaal Tar* aoaartil) and 
«aa abla to aatabliah fiva diatinet iaolata 
groiipa« 
fiaaidaa wilting, y^ aayaperwii waa aXao found 
to ineita daaping off aymptoaM en potato aaadllnga 
raiaad froa true aetda* fhla iaolate waa potential 
wilt Inoitant* Although ftrnw^aevm haa not haen 
reported to aauae danping off of potato aaedlinga 
hut i a Known to aauae in other oropa (Ahafi and 
Lorbeer, 19721 ^^^^ • ! £|*t 197^) • fbie haa 
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b««ii ohMfTfA for tb« first tioa •»& i» tiw 
nM report* 
Soil io a eoaplM oeo'dytitoa «h«r«iii ooll 
1»orfi« plftiit ptttliogono aro «itbjoe««d to a Tar la Igr 
of atsasaea Xika ooil flora (Mitehall and 
Jklaxasdar, 19$5f Papsviaaa 19741 1975). tanna 
(Laaeht 1926; leTaan, 19^2), pbyaioal faetore 
(Bhm, 19^ 21 BtoTar, 19^ 5 )t OB^  ahasieal faetorfi 
(aarrat, 1939! StoT«r, 1999; atanaiae, 1970). 
Soil acTiroeaaDt as abova oan \» oodifiad, in a 
«ay tbat it doaa not mppvt% tha paltioiae 
popilatioBt inataad, holp radnoiaf it* fhaae 
aodifiaatiosa «af ba brovgtit mhont y^ eliasfing 
tlia sathoia of oultiYationt ooil aoasdntBta with 
organie and inotganie aulMtigRoafi and nanipilation 
in tlia soil pkyoo-oliaaieal oonditiona a.g. 
•oiatura, taaparatura, pH» aaration ato. (aarrat, 
19441 Kuaaalt 19t>0t Waronp, 19571 zantagrar and 
Baldy 1977). fboaa prineiplaa of aanaging tha 
aoil bema plant pathogana hm% liaoo iBTootigated 
aith rafartnoa to Tnaarial potato wilt and their 
indiTidual affaeta ara diaoueaad teloa; 
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were transplanted aorly In the eeaaon 
(1»efore 2Bd week of October U It ism reduoea 
to a greater extent by delaying tbe tr«iepl«itlng 
tiae* fhese results ean be sxplaiesd in light 
of the frerailing soil teaper^turee lAiicfi showed 
th«t at hii?h teaperaturef^  eeeflllnfi? aortality 
«n« Qwlte hlfh eiren in eterilif»deeil indicating 
possible role of high soil temperatures in 
seedling nort^lity* 
liSrel of wilt infeetion in th<=? field 
mm the seasttre of yield lossaes that would 
accrue to tbe crop, for example, t7.5 per oent 
wilt infeetion resulted into 19*1 ptr oent 
yield lossee indicating a (<f>Te correlation 
betseen wilt infeetion and the yield losses* 
seed treataent with ehealoals Tis* 
Bavistint Bsnlate, Titcvax end Aretno-^ did 
not shoe aiqr sdreree effect en their 
gemination indicating ^at all of them ean 
be safely used for treating tbe true potato 
seeds (fable 2B). 
f^ oil applieation of cheaieal^ proved 
sore effective than aeed treattaent alone and 
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«a« at par with aatd 4- aoil appXloatiwi 
iBdleatlag that saed tyaataant la not a 
praetieaX propoaition for eontroIUiig 
dasplBg off of potato aaadlliife* BaaaoB 
balng that tha fungiia la not n*9^ homo ani! 
that uBlaae aoffieiant Quantity of <^ a 
funglelda (aiyateisle) la taken «p \is the 
garmlBatlng aaade, tha aoll boraa TJotbhogac 
eanoot ha ward off* whan the ebaisleala ware 
applied In ^ e aollf two pronged attack waa 
dlraeted towarae tha pathogent 1) dlreet 
fungi eld el effect on the patltogen and 
11) tranaleeatlon of the eyatanle fUnilelde(a) 
In to the aaedllng vhloh Inhibited the entranoa 
of the parogen. If aurrlvedy In the soil* Ae 
a reeulty the aoll appUeatlon of fUngleldea, 
partleuXarly eyateale oaea TIS* Benlate and 
Bairlatln, prored <|iilte effaatlre* soli 
traataent with Benlate haa alao been reported 
by aeTeral vorkera to pvoYlde aatlaf aetory 
Qontrol of the fuaarlaX vllta of flumy crop 
i:- 1 J 1 
pXaBt* (Stattiitoii, 19711 • i l U s i f t al.» 1972t 
Sorte, ft, A., 1974). 
ifatur* erop plant ftmiiiaa»n-lf« (erop 
•trawii^  adTtrMly afftcrt«d th« plant gtmih 
end drftstlenll^r rtduMd %h% ntioot if«iilit. 
Thin r«diietfl plant vigour i s tlit straw aatndtd 
•oil apptara to %• dut to laek of 8itrog«n» 
for proper daeeapoaition of atrava hy 
•iero^zianiaaa (Haala aaA KataB» 1975)* 
Althoiagb raaooflwndad doeae of nT% vara appllad» 
hoaavary i t aaaoa, auab of tba appliod nltrogan 
«aa Ktiliaad In tiia proaaae of daooQpoaltion, 
laaiving tba aoil dafleiant in ni^ogan eontent 
vliieb In tarn affactad ^a plant grovtti* i^oapt 
plgaon pan atraa, raat of ^ t attaadaanta ahoaad 
dairaaalTa affaot on tti^ ar yiald al^ongh, i t 
was net atatlatieally aigalfleant. 
f;oil aaandaant with aatura erop planto 
•uppraaaad tht baild up of P.oiyapogmB and 
raduead tha wilt lodax to a Tarytai dagraa. 
Hlgbaat aappraaelon of fungal pePQlatloii mm 
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obMnrad in graa and plg«on ptft aatadtd Mil* 
wh«r« M r«4«etloii in wilt Index was aor« in 
plgaoD pta ead gvar aaandvattta. Altbougli not 
oueb la kaown about auppraaelvt affaet ef 
atran aaandaatit on Fuaarial potato wilt aod Ita 
pathogOD boaavar» tbair auppraaalTO roXa liaa 
l>aaB invaatigatad in relation to aany dlaaaaos 
of othas crop pXanta (ABont 1924| 8a<iiialria» 
1962} fouaaon f t i^'« ^^ ^^ ' Griffin, 1964f 
Htibar, 19651 l>atliaa and Watson, 1967t tmiw 
and Pap«ngftB, 1975)* AaandManta with logvaao 
hawa baan found to enppraee tha fungal 
population in the eoil whleh in turn affeeto 
the dieaaae daralopMnt (BUbar and netwft 19661 
Boyd and Phillipa, 1975)* 
Manr theorlaa hava been put forward for 
auppraaslTa affaet of atraw oaendiBenta • Thajr 
includet increaae in OA ratio (^qualrla, 
19621 9riffln, 1964), alapo«>flora aoooelatod 
with aaendsant deeospoaition (saquairin, 1962), 
aidianaaBent in ehlanqrtoafere garolnntlon and 
•ubaeQuent lyaia of the gerai tuba (fouaaon, 
1965) and ineraaead nitrlflnation 
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found to ineroatt tlM estiott oioliaBgo 
eapaeltgr» orgonie oarboB and unrailable 
BltrofOB of tta* oolX «hloh in tum nlglit 
feftTt Buppgreteod tbt fungal populatiOB «id 
toottght a^oiit roduetiOB in wilt lBd«i« Thio 
ooose poBolbU tweauoo all tbeoa phyaieal 
proportioa of soil vtro fouoft (•Vroly 
oorrolatod with fungal populatioa WtlA up 
(Ta l^a 46)* Fowttari doeraasa In fungal 
population Via not alviya in propo^lon v i ^ 
tha ineraaaa in thaaa phyaioal propartiaa 
indieating thnt aona olStar faetora ara alao 
opffirating In Dia aoil* 
AMBdasnta nitt^  ieaatura orep planto« 
radttoad ahoot weightt inozaaiaad root vaight 
and langtht and dceraaaad tba tubar yiald* 
Tbaaa raaulta are eontrazy to tha baliaf Itiat 
asandatBta vith isaatura erop planta (graan 
aeBuraa) halp in reatariag tha f a r t i l i ^ 
of tha aoil and tbaraby inexaaaa tlia yiald. 
21-i •t 
Ororftll f«MBbl«Be« b«tw«tii Hi* cff»et8 of 
ir««0 aumr* ani erop •trtw oBtndwat* on 
plgfti grovtia nd fttboY ^loIiA oBiigovlo lliot 
Auring tte 9roo«o« of 4eeoii|»o«itloii tbo 
l^m1«rt «rop plants god driod up, poooiblj 
dnt to inoAoquato ooil nolatura e»d bohavod 
ftliioit l lk t erop atratna* 
All ttia aMndaatt^ wltti ima^ire erop 
planta aboaad dapraaaiva af faet on fungal 
population tnild up* nmtiww, a l l ot than 
vara not a^ually af faetlva in eoetrolUng tha 
wilt ing. Aoongat than, aaandoent vitl i Bfii^e 
raaultad into higtiaot auppraaalon of wi l t 
•nd f u ^ a l poiwletion* Anandaent nitli 
Buaalyptiia laatas «aa naxt to i t in aupprataifa 
affaet* Although* aaandaiante nitlt aaiae hna 
baan raporlad to aoppraaf« aeaa root diaaai^a 
oauaad by Fuaariua apo* (<^ar!uairia 19<(2t 
Hubbar ot ^ • t 1965) but, rotation of potato 
with aalsa hm baan found to ioeraact ^ a 
?uaarial Hi l t of potato (Anon, 1927} dots, 
1935t l^nt, 197€}* Baaidaa aaisa, Susliaop, 
bajra and Stabaaia alao raduoad tlia fungal 
? 1 '^'^ 
population* SupprtselTe offoot of these 
crop pXente en potato wilt ie not known bat 
they hare been gneoesflfiilly need for the 
control of aany other eoil borne dieeaees 
(Slkka et al»» 19711 Biattaoharyya and 
aaltiotra» 19791 Singh and Jeavanit 1963)« 
Imatnre erop plant anendoesta operate 
alooat eiailar to that of mature erop plante 
(atroiia}* They alao (i) increaae C^ ratio, 
( i i ) ebanee aiero«flora of the soil and 
( i i i ) screte aubataneee which atissilate 
eblanydoapore gemination and aubeaqtaent lyais 
of the gera tube {Booaali6» 1956; Papsfiaae 
mtiA Dereyy 1960s ;ieqveiria» 19^2t fiehroth and 
Hendrix, 1962? '^ 'aahakov em^ fHiacT, 1977)« in 
the {veaent etadiee« aiailar to that of erop 
atraae, ioaature erop plant aiBendaente increased 
organic carbon, srallabia nitrogen and cation 
exchange eapaeity of the aaended eoil which in 
tarn might hare affected the fvingrl population* 
HQweYer, change in theee phyaioal propertiee of 
aoil does not «c plain t^e auppresrive effect of 
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isoatttr* orep plants in Its •s'ltrltjr* iUMndaent 
nitta bftjvft r«»«lt«di Into blghent inertas* In 
erganle oarbon and eetion azchnnga eapaeltf 
along with nodaratt incraana in arailabia 
nitrogan and, aa aaeb« would hanra ttkcmn higtiaat 
auppraaalra affoot wbteh i t did oot» indieating 
that t^aidaa aoil phyaieal prooartiaa aosa other 
factor* ara also intarplaying. 
Orarall of fact of i!»atiir« crop plants 
wae not aa aartotd aa that of exop atrsaa* 
Siailar obatrrations ware also aada \w 7>«>ls 
and Paparisaa (1975) «to obtainad battar eontrol 
of b«an root rot V natiira plant tiaauaa orar 
ineatinra onao* Itiia affaet wws attrihntad to 
radnetioi; in ataaii diatilla^la inorganic 
nitrogan If iiatnra plmt tiaauas* 
AMBdMnta with oileakae ahowad varying 
affaata on plant growth and wilting* All of 
than ineraatad ahoot waight and tubar yiald 
indieating ttiat eakaa ara good aourea an organic 
aanuraa whioh ia wall doeuttentad (Singh and 
Singh, 1970). 
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Oil oak«« hav« b««ii suceossftil}/ 
•apl03r«4 %9r ••T«rftl worlctrs for eonlarellleg 
•el l iMimt ftmgal aad bftet«riel dice^et 
(•la2aioo4t 1964s Patrick et ^ . f t9^Aj 9h&lls« 
1966{ Singh and Fanfiey 19671 nogb, 1968| 
Slltwrt • ! ^»>, 1968} Sttlchla, f t ^ ^ 1969; 
Singh a»d slngfc, 19tO| srlTaataTe and f'lcha, 
1971)» lo the pr^ iaent iwrtstlgatlone alao 
thay «ar« Havnd to euppraaa the fungal 
poimlatloB and wlltlnf to a •arying eittant. 
OreuBdtmt ealra proirad aoat ef fact Ire whare im 
eotton 999^ cake th« laaat* This Iricd of 
diffarantial raap9Da« waa alao otjaarrad \if 
SlBgh aftd Blngfe (1970) • fhay found nergoan 
caka atlstulatoz7 to vagatatlva gr^titb and aporo 
foimatloD of thrae Fuaarla uaad In tbe atudy* 
Simiar raaulta aare obtatnad by Bhalla (1966) 
and, Singh and Panday (1967)* fha atltsulatory 
affaet ^as aacrlbad to tha mitrltlTO BUbataRceo 
profidad ty tha eaka Itaalf• £Q HbQ praaect 
Inwatlgatlona cotton aaad eakai like atf^osat 
provad atlnulatoxy to F»cgyaporuo« 109 
affaetlTooaas of auatard e^ ika In tha prevent 
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vtudj night Iw An* to i ) T«w aoMs «ekl/or 
11) !«• «lff«r«etl«l iMstlTltr towards 
dltf«if«iit pctbegtns 8» reported bjr Slni^ 
and Singh (1970). fhty attriliotoa this of foot 
to tlM iB^rootloB of o«))otrftto proforoneo %r 
oj^olot and oolootlTO oetlTlty of antogOBlotle 
aiero-orgaaloao• 
OrouBdmit eako antisdaoiat ohowod bighoot 
•iiporoooiTo of foot on fwogol popolntioi} RO noil 
oo viXtli^* srlYftotoTo nxA Blnhe (1971^ oould 
ooctrol {30i) Coriondor wilt ewiood \f 
g>Qxroyortt« f • ap* cori|adori t^ noiiig plmit 
Oi^ eo inelvdifig grovndnot enke* f^ lfigb and 
Singh (1970) howoTor found thle eairo otimlatory* 
ratbor than InbiMtoiTf ^ ^« ^i^t eanoing 
fttoigla at lotior doaoa bet ito offoet vao not 
aliko on el l tbe apoeioo indiontlng a dif forontial 
intoraetlon with tbt patbogons* fbia aootia to 
bo tbt plMioiblt roaooe for oxpIalBlng tht 
roatata of tbo prea«nt imrtatigationt tm «oll 
aa tbo at of SrlToataTa and Sinha (1971). Beaido 
diffosontial intoraetlon, bigb doooe naod eonld 
bo anc^ tbor roaoon for ita offoetlTenooa* i%ie 
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! • «TiA«Bt f^ ott tli« r«e\0.ts of flngh and 
fllBgh (1970) mrho dlfl mit olsatrrii mf l»hlMto«y 
•fftet of thio o-l 0.5 -sua 1< Hit obtaliioa goofl 
eontrol at <^. Tbio limiMtory of foot «t high 
deooo aiagr bo ftttrlhutod to toxle doeoeipoeltion 
prodiiets (Patrik at al.f 1%4) as wall aa to 
iDoraaaatf aetlTlty of antagonlatic alcro<-flora 
(TaaudoTa, ot j a ^ 1962$ BhaUa* 19S6f !^ lngh 
aad Panday 1967)* 
IiieraaaaA grcwth of tha pakhogana In 
jpraaacoa of loo afBOttnta of daeonpoaing eekaa 
doaa not nacaaenril^ r oaso that theao eakea will 
anhacoo the diaanaa aa wall. Bhalla (196^^ I^ngh 
asd Panday (19^ 7)and cilhart ot ^#,(1968) found 
that with tha daralopmant of Ble7o#>fXoira tfid 
UharatloB of oora deooapoaing produota aftar a 
lapee of 5«€ waakat tha traatmaoto haeoaa 
lahlhitory for ^a pathogaa* fbaaa fladitiga asra 
le Una with praaaot atudlaa whara in tha fungal 
population Ineraaaad in ^a flrat sonth and 
than daeramaad In the aacond cionth. itowaTort 
anothar paak in tha population ineraaaa obaarrad 
in tha third aonth naada fturthar inraatigationa • 
2:0 
A^pMeation of o i l esUm® Incx^&mA 
tiM er$mie oarlio&f «ralXebXe Bitrog«n «M 
efttioB txeltenift e«9««i^ of the soil «hi(^ In 
turn Blfiit lisvt itff«ot«d tte ftiBgftl population 
and viltieg ae aliffia^ dlteutsed. noiMYor, 
thaao ean not ^ eonsia^aA a« 60l« fattors 
In dttanaislng the affleae/ of oi l oakta. 
laalAa oil eatlroay mmf otbar organ!o 
coiapounaa hava alae ^an ascploltadi a# soil 
g^ aenSiaaBta* Hota l^a «IIOB§ ^Imm ara 
CarliOfaydratoa Cglueosa, anQroaat galaetoaOf 
eelXuloaa otc.) aiii (liitlna {Hlnot ^9^t 
raqiueirla, 1912$ m-lehan and Alax^idar, 1962t 
mtolaallt I9€5t i^ettjoadra sad willlatt«» 19631 
SxttftHf t f ^ i inoua Jt lO^ *, 1964t Sohippara 
•t eX«, nm saltb iMa SAyit:r« 1)72). In ^o 
ireatDt atuiloe oallulcxao m& gelatin «oro 
triad i» aoil aDtndBanta agtiinat FeaaS^ iRl u l l t 
of potato* Cellulose ahowa^ l aftireree effect 
liotli on plant groatli tM tubal? yield* 15ii« 
la pxisarlly bacattiM, ita applieation imaoMliaee 
tke isorg^iio nitrogen (mtmr et a . , t%5) 
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•hlrti miglit Imvt affoet*^ 1*i« iJlant nrowth* 
IB tli9 ^aginnlBg* lawndntnt ffith csllnlAe* 
teoiiglst about atimiilatosy effect on fiii^al 
pO]?aXatloB vbicih latar eul^ atded end dia not allow 
-Qia pa'^ogtn to wultlfly furtfeex' w^t radiicai 11» 
population* Thla was Bltlaately raflaottd ic 
raduead wilt Infactios* Callul^aa applloatlon, 
aa alraady rtportad, imoblllMa tba InozgaBlo 
Bl^ogaB aad tluta araataa m ialialitBea of C/H 
ratio (Oarratf 1962) n^leh iBiflit hara affaetad 
tlia fUBgal population* 
?h« rtlatloBfthip %atwa«R t^aoa alaiiants 
and aisaaaa prrtTlty baa h^nn aatnMlahad for 
Puaarliaig wilt o' sararal boat plaBia aaooeially 
tonato (Hart, ^%7t tToBaa a«d woltg, 1970| 
Wolts a»d Jenta* t^6j t972) aod ptgaoBpea, 
ate. C?!adaaiT8«t 19II5H ^asaoharya mB ^«ilkwe 
(1977^ wbila ttudylBg tht affaet of ts?ie« 
alaaitBt® OB growth and Bpoiulctlon of f>eic^e^rua» 
tha l:seitaBt of potato wilt, 1B Tlve, obaainrad 
tl»t 290lyM«Byffl retardad ttit sporalation and 
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grovtti of tlM fiiiigiM. 9i«3ilttr IntiiMtoiT' 
•ff«et of nol7b<l«iiut3 vaa ebstrrod oe 
•poruXfttloB of F^oiyoperoa f ep« yoelofeetwB, 
y^ ttdtw oBd F^ KOWllifOgMio (^ oAaslTiin 19^9)* 
In HtM peroooiit otudloo also, MlyMoDWi Skro>voA 
»oot offoetivo iB gapprooeing ^ e population 
o< P»OKyapo>ti« is I^M Mil fl0 well ae Mdnelng 
tht wilt iatfax, follenad by eodiiim nitrite« 
a ehtaittal vbieh ia not suitablo for the growtts 
of plant ojatta. Botbt eodiiiQ end nitrito 
iona era bernftil to bott plent ae wall as fUngl 
(r«qttalrl6 1962; HayiraTd tnd ToBg, 194?i CM* 
arid TM^T^ 1970)* AR indirect oTidcnca of tha 
inhilsltory ne/ture of nl'taplte wna ob'^ aicad by 
ra«?*Eirla (1962) whlls obvBrrLfig tba daesaaae 
in popalation af ^ .oacyapogmn f • ap* oubtaaa 
due to tba application of tiraa* Wa eonld 
cerralftt thir to bt ««« to nitrito aeeucmlation 
in th«» aoil* application of aanganaoa baa baan 
raportad to reapta^ the wilt ^aptoas ("^nin 
ana MXadanoiTt 196S; Hdopliebko, I9fi8)» Vrnmn^ 
ite application in the jreaant atv^iea did not 
prove affectiY« in uuppresaiBg the Fuaarial wilt 
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of potato vhleli uptoia U0 ftadinge of 
QfiBaclitarya and t^fOcar (1977) ifb«ra »ei«a»«ao 
•alpbata aiapportod tba growth m& spoxiilation 
of F«<»yapertta« 
^foet of traeo alaiMBta on ptesnt growth 
and tttbar yltld was irarlabla* Iron and loron 
wart aoat haraful to potato erop Indtoating 
that aoll ^m^ In «ia axperlntnt was auf fleiant 
for thaat aXasaBta and thatr aP!)lieation Incraaaad 
the ooBoantratioB rtwaiting Into torie affaet 
to plant growth. 
Ooaa (I923t 19?€) raportad that for 
f«ca|2£orua hot and dry waathar ia rwonlrad for 
oueeaaafttl Infaetloa in potato crop* {mbaanuantly 
tba dlaaaat Ictfaaaa wlHi tha Iceraaaa In aoll 
•olatare laTal« BoweYir, for F>aolaal f• op* 
wttaartit Xm tamparatura and Im aoil •oletnvt 
laval wara ra^ulrad for InfaetloR (doae, 191€)« 
IB tha pvaaant 8ti»Siaa aarlj in the aoaooiit 
wilt Indas waa low at high aoll aolstnre hat i t 
ineraaaad with tha dacaraaaa in aoil aoiatura 
Indicating th^t high aoil aoiatura la not 
fayotir«hla for infaetion. t«tar in tha aaaaon, 
higfaaat wlltimi ooourrad at high aoll ttoiatura 
kj i^ £ 
(0«3 %ar t«B«ionH %h«y*ly if»dleatii^ thiit 
aft«r inftetiofi liigli to l l «ol«titr« fcfoiurs 
^ « Al»«Mi« a«vtlnp«tiit* Mit% of «stro»« soil 
a^itturt 2«¥«lg i«e< 0*0 bser '^ccimi (^attnrii^c^ 
soil) ana ^ 1*0 %ikr tonsloii (no vntirlBg i^rougM 
out tli9 ••••on) oo«l^ not b« ttttAioa in rolatiofi 
^ «iXtl i« «• ^OM •oistare IwroXs Al i teuit 
•npvmvt ^ M pliet gl^ o«tll« lo««Y«Pt At ^ t h tlit 
aoUturo l«T«ls fm^aS. popolatioii «(&• dmatienllir 
y»duo«4 ulileli se«iw l^at ^«££S19«tt3 e«miiig 
vlXt of potftto 18 1) wtmtigXy ao r^oMe m are 
X*HZI£!ES f • s9« eolwBot esnMog wi l t of 
liMisiift Cstofwrt t955a) «iid TogticJlIiiia oasMiaf 
wlXt of eottoB Cliiot t t ftl*» 19S1) 1 % ! ^ Iiacrt slso 
iM^Ofl WIOOMOf^lll' OOBtrollOi 1»/ f l90i i i ) i /««^Qrft t lBg 
tbt ooli tiM 11) vtilRMTft^ lo to <«cleoAtleii «• sM 
a>(iolaal (liMSf, t942)« yhy«fttotrioiMi« oiwlirwrwi 
(ItlBf | t |JL#, I9?t) ftai foyt lcl i l iaa a « t a i ^ 
(MBiialts mi §r l«bt l , 1967)* SalaaaratloB of mil 
with «atty rognlto Into poor aiVfttloii aAd idiortagt 
of oxyi^o iB tuo doiXt f«roi»e prod notion of fatty 
ftol6si BleoltelBf KgS and olliar aBaavoHo slosDHal 
aatabolltoa viileh oan Iw QBlta liar@f^l to obllga^ 
aaroUe i^tlMiaaa CMaBilta, If70) whieli vigitt 
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explalB the •an^areasldii of fUBfftl poptlatiea iB 
tb« 0011 uBdtr pr«Miit ifiYootigfiHoiia* 
So generalloatioii eas tse oada « 1 ^ ragarA 
to oolX pttyaieal properttea and aoll borm dlaeaaoe 
(Oarrtt, 19391 Sadaaivaii and Butiraoaniaiic 1954t 
fadaolYaOt 1958; stoTtr» 1959)* riliaaa hata beaa 
fouBd to tiafv atti^ praoalva affect OB aose of Iftie 
patbogeaa and atioulatozy effeet on ottove (Sa<pilrl«t 
19€2| Klota at al.» 19711 OrifflB, 19781 SlBllajrt 
1972)* Soil tfP^v eoil textara» w» G/9 ratio # aelt 
eoBcentratloBt forao of nitrogaBf aoA cation exehanga 
eapaoitgr taava IMOO ataaiaft OB a linltad eoalo and 
bare shoaa varying effeat OB a i l t e«iaiBg yuaaria 
(fabasTt 19271 SubraaaniaBt 1950| 8arrat« 19561 
SadaeivaDt and SubraaaniaBt 19^ 0$ <;toTer, 19S2| 
Kflttfaan and WlUiaae, 1965| 19^ 51 ^alwr aud f«y<!art 
19^ 51 Uaah aod Saydar, 19<?5| tterat et e l . , I^^t 
Dtelertt 1970t r^ aitb and $v^9Tf 1978| Urara and 
OroTer, 1984)* In the irasent inreatiratioBa aix 
aoll propertiea via* W^ ennduetencet available 
nitrogen» orgaclo enrbon, ttalk denal^ end eatloB 
exchange oapaclty were etadied in relalioB to TuesriiO. 
wilt of potato* &xeept pB, ifhieh t^ .o^ tad (4)70 
eorrelatlon with the pathogen po9i}l@tion Imlld up. 
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all of tli«« vtr* (-)T«lf eozTtlatvd* Although, 
no direct otady has baan mada on potato wilt 
pathogan, hoaaTar* aTidanea* froa otbar « l l t 
eauaing Foaarla ahowad that thay ean op«rata ovar 
a alda ran^ a^ of aoll phyoioal condltioaa* 
SuteaaiaEian (1950) and Fahoy (1927) raported 
ooBtradictory ohaarfationa abotat the affoet of 
aoil la on eottoB wilt* Pahi^ r (1927) found eotton 
wilt Qore aevera in acidia aoila whereaa SohraoaniaB 
eovld obaarra aoTera viltlnfi in hX&iik aolla at pH 
a.O, atiggeating a wide rango of pR for daTalopnent 
of a l l t pathogen* In the praaont atodiaa thera haa 
bean (•!•)•« eorralation of aoil ^^{&fm the rai^e 
6*5 to 9*3) with the population ¥iild up of potato 
wilt pathogen* 
Qhaarratloaa froa aediterranaan eountriea like 
Moroeoo, Tuniaia indicated that toaatoea grown in aoil 
with ealtiah undargrouad water or irrigated with aalina 
water were aore auaeeptihla to tiuaariaa wilt thm 
^oaa cultiTated in the abaonee of aalta (Davet irt al«t 
196«I Deolert, 1970). Canh and ^yor (1978) whila 
etudying '^e affect of aalinity on PuaariUB wilt of 
toaato by taaing aodiun in the team of eblorida or 
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Di%rat«y obsenred that appXlcatloii of sod inn oalte 
delayed the j^raptoa expreeolon and tbua reduced 
auaeeptiblli'^ to di«ease« OorreXatlon betveen 
eonductanoe of 0OII asd population build up of 
potato wilt pathogen under present study ^owed 
that eonductanoe (in the range of 175 to 134 
oicroaolio/oa) was (•)Tel7 correlated with popul*?tioB 
build up, indirectly supporting the findings of Canh 
anfl f^eyers (1978). ^planations for reduced 
sueoeptibility at high ealt concentration include 
i ) decrease in conidial geroinatimi, i i ) decrease in 
•lycelial growls, i i i ) deoreG s^ in peetini^e 
production (Cash and ^yers, 1973) and ir) increase 
i s reducing sugars (Fatil and Maaoiid« 19l>8)« 
sodiua salts hsTs shown adverse effect on plant 
growth (Hayward and long, 19451 Canh and wfeyerst 197S) 
but, utt^ er present investigations h i # salt 
concentrations did imt show wy adverse effect, 
indicating that either the salt concentration testsd 
was below the toxic level or potato plants wars laors 
tolerant to high salt concentrations* 
Balk density, organic carbon and cation 
exchange capacity ar^ components of soil structure* 
In heavier soils (Clayey) the abovs coaponents are 
22S o 
90T9 '^^ in llghtttT «olX« <lo«Bt sanft^ Ty sacfly 
loaffl)* fheytfore, ai^ relatiossbip betneefi ttiesa 
eoaponent and petbogaB would asxyoBt to tba sasia 
ralationablp Imtaaen aoil typa OD^  patbogan* Oazrat 
(1944) oplnad tbat aXthouf^  all filaa^ntoiaa fungi ara 
atrong aarobaatand night !« axpeeted to b« oore aetlve 
in aoila of light taxtura. But the dleaaea SeTelopaast 
ia not fsromraA hj light taxtored aoila prot^ abSjr flueh 
aoila appaar to ^m poor in nutrlaeta or aeld in 
reaction* Saith fm^ S^ nfdar (1978) obaarvad poor 
deTalopMBt of fuaaritta wilt of ootton in hesrHdr 
aoila* Hoaarar, in aandy lOM aoila, tt» logeritha 
of the propagula numhera «ao C-)Taly eorralatad vith 
the percent of eXar in aoil* Siailar ohaarratione 
WT% iBada by Sharaa £ | al*« (1973) and darrat (1936) 
OB fttaariua wilt of lentil (Xdaa^  aeottlanta) aaA 
taka-isOl diaaaaa of wheat raapaetivaiy, xa the 
preaant inreatigationa, eation exehanga oapeei'fyy 
organic carbon axiA iiiUc daisail;^ i tha cosponanta of 
clay aoila* ware (-)Taly aorralatad with fungal 
population build up indieating that potato wilt 
eauaing Fuaaria dou not oultiplj well in heai^ 
aoila* longa and arorer (1984) alao reported 
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deereaa* in tbt pre-eiMrgene* Aemptng off of 
cQwpea with the increaeo In eatlon ezebasgo 
etkPBCitj in FTM amended toil* 
Relatiosaliip bttnoes nitrogen and fungal 
aiaaaaea haa bean Invaatlgated t^ m&ay ««r1iexa 
(Garrat, 1956t Touaeon £t^|^«» 1%0t Sadaalvant 
1%5$ Chit 1966} Tousson, 1970)* General eonaanaua 
aaergod wat that with tba inereaat in nitrogan 
eontenta tlia auaeeistibility of plants to infection 
inereaaee* sareral viewa hare been put forward 
about the aoda of action of nitrogen* f^ alsan end 
Buckley (1959) wornng with Vertieilliuw alboatroa 
concluded that '^e effect of low Mtarogan in 
reducing the root infection waa unlilcelj to be 
direct upon tlie inooulua potential of the ton^vm 
butt *a* probably depei^ent upon its affaat on boat 
aetabolisK* Whereaa* Badaairan (1965) indicated that 
with high doaea of nitrogen the total aiorobial 
activity in the aoil increasea which sight be 
reaponaible t&r auppraaaing the psthogen build up 
in the aoil* Preaent inreatigati^a uphold tba 
finAinga of SadaaiTan for a (•)Ta correlation 
between aTailabld nitrogen and the fungal populnticm* 
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Althoufb •olnnlnous littrature ham %e«ii 
generated on fungal toxins Wt tme eoo^vmre^ 
that reeaiaM to H« solved is vliat role toxins 
plajr iti pathogenesis* Bo»e workers felt that 
tbey are tbe prla@ cause ^ wilting (asus^t 19^71 
195s $ SsdssiTSBt 1961) Whereas others doul>t of i ts 
role (Xtoo and sot»ffer» 19641 Maaoad» 1967} 1970) • 
Meyer (1967) eonc laded that differenees in tosrln 
production ly TSTIOUS Fusagius spp« eould not he 
related with their •IruleHce* fim results of present 
inrestigations aleo eorrohorate tl^ point l^at the 
Tirulenee of different Isolates was wit related to 
production of toxlne* 
B ' K f f ^ H ' ^ I C l S 
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Oehrana Boetlin 13 i 97 • 100. 
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Be^iitsov, s«f* 1962* fotato wil t In sovtlsem m& eotitli 
gii^eh* fMt f*i«k!i» t^S.g.!?. 7 i 980 • 597« 
Bttb«iit»oT, S.f. 19i4t ?es«rio«fioe tivytflanit kirtofftlys 1 
control)* iTuif nm€^m^ifmilM6 l o i t t* ^Aobeh* 
B«i*« Alma-Ata 8 i 589 ^591 • 
^I^BtsoTf S»T. t965» Agroteclaalee agalnat Fasfirlw® wilt of 
potato. 2aaheli. Fast ^sreflit Bol®a» 10»14-35* 
Burtoo, i . S . 196^. flia potato - A stirrasr ©^  i t i blatopy 
asd of faetora icflitenolng i t s yit ldf 
imtritiva vaMa, q u a i l ^ and atoraga* l!«7e«B 
la» Zonaa, i*T», aganiimsaii, Hellaodi pp« ?71« 
Burtoa, f»0«, @« l&uan ead !!•(}• 'fagar* 1955> flio atoraga 
of wt3e% potatoea 1« pensasant l«iiliiii^a* If* 
f^ temparatiiifa of UBreDtilatad azalea of 
potatoaa* i* Agrie. Sal . Gmhm 46 i 150-165* 
Billet I«.T« SB& f*Qm So«t»iTy« ^$72* Potato aao€ plaea 
taraalmeBt iB Oattrio* A»« Potato J* 49c 7* 
BEttlar, I*J* and 0«B* Bialigr* 19^0* '^ Hia ftsngl of India* 
torn (RaTiaad hf t*$* ?aaiideTa)f Van CalBl* 
CaldaroBlf A«» ! • faraandaa Taliala «fid ?!• Bakarale* 1952* 
fnaartoaia t itarahifaaieBto da 1ft ptpi Uriaara 
toBBiOB &9 l a Pafftf ^l.Bl8taflo da Agrioialturfli^ 
SaBi^aFlft aa la WaeiOBt laleareat ArgaBtlBa 
pp# 45 • 50* 
oaUairoBlt A»f*» *<«v. ^"eraai^as ^al le la anfl J'* l ^ a r e l e * 
1954* ProcaadiBga of the f l r a t potato 
eoBferenea litld a t tho ^mlearoa Exp» Stat#, 
23-24 Oct*, t952, pp. 45-^0* 
2:]^ 
Canlt* f ••• and ;*A« myr* f9f&* ItnUvmnm of salifit 
solutions OB FmartUB « i l t of tooatOt 
pp 265*276• TBI ^tholigleal viltlBf! of 
pXaota (od. nadaslTafi ot ftX*\ fho BBIV* of 
Madrast Floflrast India* 
Carpenter, c«v.. Ifl"?. nomB potato tubar rota oauaad by 
epaeiaa of fuaeritta> «T* Mprie* Kaa* 5 t 185^1Q« 
Central Potato Beaaeroh inetituta* 1979* Annual HepcHrt* 
CPRI, 1978, 177 po, Slala. 
Chaiihan, S«X*s. and B.T.. Sharaa* 1977* A naw eathod of 
neaavrinir iSieaaaa intanalty and erop I'^ aa 
aatlsataa in potato dieatsiaaa dnrln^ r etor i^ge 
(Aba^*)* Indian "^hytopa^ol* 90 i 142« 
Ohi, Q»Q* 1968* nutrition atraaa in relation to lliaerium 
al l t and root rot of Alfalfa* flant '^ i^a. 
Keptr. 52 i 999-945• 
Ohl, a.o. and £•%• HanaoB 1961. ButrltioD in relation 
to the derelopaoBt of «ilt« gjoA root rote 
ineitad by Fuaarium in rod elovar* Phjrtopatbol* 
51 t 704-711. 
Otona, hmh, 1952* The oooirronoa in mglBtiA of a potato 
wilt diaaaae due to ntaariwa onyaporma 
sehlaofat* frana. Britlali llyeol* Soe* 17 i 229-^5 
Connera, I.L» 19€7* *'An annotatad Index of plant dieaaoea 
in Canada"* Canada l^ptt* of Auric. Baa* Breneb 
Publ* 1251* 
Goata, A.s« and F.?« Itnig* 1957* Potato dlaaasea in f^ ao 
?aiilo» Mol. Inat. A^ ron* Caet^ lnaa 14, 5^. 
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Cos, A.£» 1967* fbe potato* • A praetieal and 
•citBtifle guide* 1 vH* tk 1* Oolliiigxldgo 
CunBiBgbas* H«S« t959* A hiatologleal etuay of tiio 
infXtMiiie« of iproiit iablMtoiro on fusiflriuQ 
infocttoe of potato tebora* ^ytop«tliol» 
4f I 95-98* 
Qeajka, f •» H. tojoiamiowaka l^tot SB4 s.niewk* 1979* 
flia affaet of atolRiiieal injury to tubers 
and of tha iBoeulua luiaA en tbo aevalop^tnt 
of Avar rot in potatoaa (?oUflli)* twm^ 
llaiakoiia Akadaidi Rolaieao f^Ofllbttioahal • 
olaa^yaia, lolniotvo* lo* 26f i7$^iBZ» 
BaatuTf 3*f» 1^ @« ABaitaX Boport on tlw ^ooloeioal 
aaetion for 1 ^ ytav aeiing *fareli, t927i 
tap* sapt* of Aftfie* Oaatral Brofleea mA 
BiHar, for tlw |^ar t926-«7f 7 PP. 1^0« 
Sarat, ?*» <^ *»* MiosiaOB oiii »^ lti««f« t9€«. mrinoiiae 
daXa ftutri^oB olMralo mm U aot^ibiUto 
am aaladiaa* fl^rtopatliol* liditar* 
5 I 152-155. 
Iteriat ^•h*^ f*j« starenaoB aBft B*!* fright* 19S1« 
Potato Tariatlaa in ftn oonntryt California* 
B«U* Califoraia Agi'io* Bipt* Stat* 727 t 15* 
Btelart, C* 1970* 1^ fuaariono At la tooate, infloooot 
da i^lmra do aodiaa mm la aanaipilito doa 
plantalaa a I* infaotioB par It faaarina • 
taarepMnm f* lyeoparaiei (Saee*) Snfd*tt 
Hana* Cab* Oratoa* 8tr*Mol« 12 t 97*10S« 
2iG 
Dt nmutm^ J«f • 1957* ^««r avtlMAfcn «b«r AM 
dwtt** laftr. Hale iindty 1i«l«« 
Otanondt A*I*, 1967* l>l)y«i«l«gr of wtU ai««Mt« 
pp, 100-120* fii I Dgrsaait vol« of noloool^ 
eoBotitutBto in plftat*p«f«oi%o iBtoraotioi! 
(•4. 0*J. mrooiia aad I . taMtooi) St. Pwil. 
itlBB* AA. fHytofothol* 800* 972* 
Slaaonftt •^^ ^ 1970* Biophyvioo mA bloehoaiotry of 
•MOuUr ivtlt qnMirewi* Ana* ROT* 
?^«09fttboX* e I 301*122. 
Sipptaur, B*#. 1934* fmattm rot In potstoot. 
FMHllBf IB South AfriOO* IX, 99» 58* 
IMMTOslikiB, X,A* and f .fa* i!ltk)ialoli3rlr*1975* Blologioal 
propartlaa of tka oauaal agoBt of dyj^sot 
of potato tii%«ra» fwarJOBi oaB^ oelBiKa futk 
•av» BlBiig (maaiaB)* footoi Akaiaaii fatidi 
nSB» Biyali«iAB|kli VafiOc iro*9, 99-€9» 
SoroBlftin, 9 .A* aai T«T* Hikhalotiik. 198lt Agaiaet 
faaarlaa rot* Saalialiita Raatoail !lo*6f 
32-33. 
DoroahklBt H.A** S*I* Bal^ ika^a aaS f*P*Chri«orftTa» 
1979* lixod t«¥ar rota of potato terlBf 
atoragt (BiMalaa)* Sola* kclEhoqraiatvawiiiQra 
Blolofiya* U t 109»111« 
DoroihklBy V.i*, T*T. Bllal, B•!*BaliJlrii^, t«A* 
EUaaakaxav f»f» Alafcaaora aai l>»TI«fovikora» 
1984* Puotfriaa fttBgl on potato la Balosuaaia 
(RvaaiaB)* MUcotoflya i FitopattftloelyB 
16 f 32«*330« 
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])iibol«, li., J.K, at l l t t , P a . K6tmvti and ?. salfh. 
195f* Colorlaetrie avltioa for 
d«t«x«lBa«ioB of ottcoro aal roU%o« 
•ub«t«BO«o« AA. Ctioa« 26 • ^0-956 • 
Dimeon, H.E, tai X.E, Oallogly. 1963* Hold triale 
for obflBtGftl ooBtrel of oood<»pite« dtocy 
•IMI bUeklog of vototo. AB. Potato T. 40i 
279-^84• 
SUBlDt U,t. ood lf.B. MladoiiOT. 19S8. ^foot of sice 
OB «io rtolotiBoo of fUm to yooortiai 
dioiooo. V»tt» soX»«khot* WMtlri, MOolr** 
13 t 29-32. 
»itt , B.I,. 19T9. Boottjrlol and ftngal disooooe of 
potato. lOAB, 196 p. 
faatos, 0.!).. S.K. Haglo and I».I>. I^ailoy. 1970. 
Potato aood ploet troataottt to waahiogton. 
A«. Potato J. 47 I 4«9-474. 
Bdnuidaoo, i .C. aad 1*.A. Soiiaal* 1940* potato teoodliig 
for foaarinEi roaistanee. m» Pota'to ;r. 
17 I 92-95. 
EliMr, 0.g. 1942. Kffoot of oarlroonafit on provaUneo 
of aoU-boma imiaoctoBla* PliytopatHol. 
52 t 972-977. 
ElpldlOB, %• OtK. 1935. OB toiloa of wilting^ CJi. 
AoaA. Sei. H.S.SJl. I .S . I l l , 8, 360-9^9* 
El-saar*df ^•^* MIA •^^  • ^l-^aasrl* 1977* Application 
of aa iBdvoad ptijrtoaaiiiiiii f(»f{aad \i^ pepper 
f suite to oontrol rot IneldOBoe 1B 
Irradiated potatoaa. ^yptlsi S* 
l^rtleiiltare 4 t 157-K53. 
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Bl-fotahy, Z.!!*, B.I. £l-8i^«d, M.A. AM. i?l-natter and 
M.ll. ll*Bog4a4i. 1989. ?o«t hunrest 
^reattMBt for eontrol df Fmariwa %gy m% of 
pota<lo««» R««. Bull* f&Bulty of Agrie. Ais 
Shttis tJniT. Ho. 1719t 19 pp. 
Sioando, A. and W. RaAtko. 1973* Ooiapcriaoii of Mthode 
of lAOOttlatlttg ytmagjua ottaartll into potato 
eultlTcro. BoTiata 4a Zmraatlgaelonoa 
Agropeonrlas 10 t 211*299* 
BaeanAat A«, R» FaraanAaa ana Wt EaAtka* 1979* loteoe 
emiM9€ hf te% in atottd potatOM Xdia iro*905 t 
8»19 (flald ovop Abttraota 28, 8299)* 
FabBQT, T* 1927* Iftytopaltio].* 17 i 749*7^7* (onotad fvoo 
flBoa» HE., A.A. Ball aiii ci«R« Baokstfi 1961. 
Fwgalvl l t diaaaaaa of plwtot Aaaiaalo ?raas)* 
Folatar, O.B. 1940* Dry^vot diaaaaa of potatoaa* Seottlgli 
^. As^io. ixi i i* 
foiotart C*' • OBA A.H. wllaaB. 1950* l»y vot of potatooa. 
J. llBlat. Igrlo* 97 t 229*29^• 
folatar» C.B*t A«^ * vilaon* and A.T:.W., Boyd. 19#9b. 
Potato dyy n»t and gangvena ae aeil boma 
diaaaaaa. Hatera, TioadWi elft 9948* 
Folatar, Ci:., AOt. Wllaoii m^ A.E.W. Boyd. 1992. i«y 
rot diaaaaaa of potato I . ^fa«t of eomaarolal 
bandling aatiioda en tlia intidaooa of tbs 
diaaaaa. ABO. ftppl* Biol. 99 t 29*97• 
foratar, H. 1975. Batafaiaatioci of dagrae of BiaariuB 
iafaotioD la atovtd potatoae. Tijtiikioerlotataa 
l^tafldaoaitaa 29 t 201«*209* 
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lr«B^t f AK* md K*J« Bftlltf• IfSO* fotAto dwi«« 
MMsratat* i»n* kvpX* Biol* 9€t S49 (A%«ty*>* 
Qmmohmfmt I«ll« tf76t i f f M t of tiltr* • i o l * ! vaiitttioft 
^mmthmtf^t I*M« aiii B«ir* w«dr«ir» 1976* ^Ittalii 
ifttuirtMiite 9f ftttgrlm iwyaxma 8^1«elit*t 
the oaiital orgasiaii of i^ato viXt* J^« 
Meliiaraplitrft AfriA* fniv* 1 t t f l • 
SmaalMrysy l»v* and B«V* twdnr» 1 ! ^ * ftfaat af 
^aot •ikiMQta sad i^ovtli irag«lat«m on 
?B»Bglaa SSLSSSS^* ^^ ««>•• <^ 9o^to niS.^ * 
Xoaiaa i» l^ eoX* t f i w t 1*ath»l« 7 i 8t - 82« 
0aftMii«f3r«f ^AM* « I ^ •!• lanlHr* Iff?* iffieaey of 
•ongaaooo fulphfttt In it^tiolag gvovHi oal 
oposntlatioB of fmmftm mti^vmewm oomaiiig 
potato «ilt« I84tian Ri/topit^I* 29 t 468 • 4£9« 
daaaafaarja* $*il* and B*ir« ttfikar* 1977* fatlwloiloaX 
ateilaa on FaaartiMi mraiwnMi Otfiaiii^ wilt of 
fotato la flaratlwaaa* ttAim 3* S|rool« i Haat 
Fatnol. € I ne* 
Qanrttf 8*B* 1956* Soil toaailioaa aat ^o talBi-iajL 
4iaaaaa of nboat* mn* aff l * Mai* SS| €67 «»99» 
Ganroty 8«B* 1914* Boot diaaaoft Itengi* Olsronioa letai^aa 
Ce«» faXt^in, Mane, 17? I^ « 
0arroty S«B« 195€« Biology of iroot-infootiBi faagi* 
Gaslsriigt Vnir* Braaa« QmtbTiAgitf 299 9* 
Qarrtt, 8«B« t9€2« l^ aeoapoalMoB oit ooliuloaa in aeil* 
^ lb^^o»«^«ii» ooXaai ftilai* fraiio* srit* 
I^ meX* ioa* 45 i t15 • tf0* 
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QanoiD* £• 19S7* OB ftewHrie aeld M a m i t tosla* 
inqrfeeitt^oi* z* 29 t t«44« 
0ai»i«it i« 19S6* f!i« weliaiiifa of Iftismfle aeid ift|ia^» 
HijrlMifalliol* 48 i S70-^S5« 
$ilbtn» R»S., .^T). ""feitsicB mm 0*'?* ftrietiel* 19^8* 
Sintoat, B* tf64. Storaft vet of potato II* r^simi 
4air«lopBaBt ie rtlatios to t ^ poraaltle 
apoeloa asd ^afiratiiro • eotitrol aaawiroe 
(B«la8>« miwvL9 SBIOOO €* AiTie^tiiro 1€ i 
dIjPBM, M.B* aaa f«^f ^a^iOfi nn* tim 4l«trl%iitiofi of 
4x7 Mttar and ai^ rofOB IB tbt potato l^Mir« 
•arlotr ^m £*»i«4 '?• iMS^ ie^  Sol* f « lff«e50* 
aoro^ttakiif ••;• tffo* ittfOotigatiOB on tte afoelfio 
ooapoaltioB ani pathogof^ oltar of oaaoid aitDte 
of 417 rot of potato talNHPa wndov ooBftiti^ia of 
Hio Hoaooa vogioii (HaosiaB)* fyud^ 911 
Kartefkfenra 7 t t47*1$0. 
Ooroiotiltiii T«s» t971« flM of foot of t«ioovi^«iro m tht 
roeietaBoo of difforoBt imitate •arietioo to 
tey «ot. f9» Wit faartof-lflj-ra 8 1 JSQ i^^ lS. 
CRP", 1972, to l . 51, 601) • 
9osa» B*w* 1921* foaporaturo aaS tmilditf oto4ioa of 
'^ "^ ^•Q'^* ^ ^ ^^  ^^ ^^«l^  potato* *^ 
Agrio. Ko8« 22 I €5«82« 
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&9mf B«v* tff9« tcUtioB of cvrlvoBWBt maA 9illmt 
tm&%mn t» petatd wilt e«iie«€ %y ft t t^qa 
mw999wm* AfTie* lfii9t« Sta* fcl9vaiir&, 
@«it, E.t. t924« ?etftto wilt «aa 8%(i«*«iid rot OMiooA 
Ikf fttoortna oiawrtti» tlliiT* of Btttrwilro, 
* mmmmmmmmmmt» imniiiriiii i iiii i miiwi 
J^io. mpt* 8«A» loo. Ball. 27t 9P* t*85* 
Oooot fi«^ • 1925* foo iAport«Bi iprovpo of Volormlco 
Foteto iloooooo* I* ?etoto v l l t oad tnbor 
veto. I I . Btto ottt po^teoo otitioot ^ 
iogoDorotloo aioosooo* VolaraideB Aprie* Coll* 
BttoB* 8otv*» ittos* €fire*9 tS^St t9« 
eoBo* B*w. 19^4, A marwf of fototo oosA mA 
o i l t in «oot«ni f o%V8olnt Itxsitopflkliol* S4 i 
51W2T. 
OOMy E,f • 1956« ?iio«rt«Q tiilto of fototo* tlioir 
aiff«roiiti«tioii asi 1h« of foot of OBirljroitaost 
opoii tlMiy oooaxroBOO* Aa» Pototo «^ 12 i 
1T1*180» 
§ooo« l.w. 1997. fii* of foot of oro9 i^ otationo oft oofw 
ooil %os-oo il000000 of tlio 90toto« Broe* 
22iii« Aim* Itot* Oliio VOftv 3ro* A08*t 77«^« 
9ooOf R*f«, ooA J* ^oftooa* 1941* Tarietol ^rooop^Mlitr 
of ^ototooo to faooariiin t i l l t * m* l^ otato ! • 
18 t 209-212. 
3oti» «^ mA B. Bitt* 1977* Oo ttae oooienroiioo of 
l^ttogoRio fttOQgjua opooloe oa potato tulioro 
la aim @«Ba. laolnri^toalilatt Itor 4OR 
Ff laMOBoeiiiito ia dox Dm • f1 t 7*-B« 
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1981 • maatfff of ve«ult« ef •xperiwiRte on 
tilt eoatrol of potato i^Mir fimial Aiooasot, 
gangronet Ar^  rot fund (ririn opot vitli Tarionui 
(^ oaioaX otttetttioo&t f96M9BO. totato Bea* 
24 : f47-15@» 
mtm a»d folilMr, 1940* fiast 4la«(W«« in OMiiardf 
imrooi^ and 0afd«A Qmm (Donloli) (M* H.w<a« 
fioBBla) pp« 529*930, tmiforaal ¥ast bo^s 
OraaTt B and ^•C* Bagbaa* 1978* fuiter dmlity* Bi tl:^ 
potato oropt mt Saiantifle Ba»i« fsr 
laprofOMat Cad* P* '• Hflorria), pp» $OI'^ 44« 
CIiapMii « Hall t landoB* 
Oriffltit '^M* 1972* Kaologjr of aoil fungi* Syraeaaae 
UnlY* ?vaa@» f^ fraotfiaOf W«« Tork* 
OriffiBf 0»J« 19^4* T^ ng tavB inftnanea of aoil 
flnasdaanta on garwtnatioa of, oonMia* 
QtttaAian I* MtaroMol* 10 i i09«€12« 
authria, ^•f» 19!»9* l^aartga attsartii f»ilt and m^ump 
naopoaia in Idilie* Plant Ms* Boptr* 
45 1 421* 
iaafaoit v.c.f X«a. Bfoudfoot and <^ «B« Kaiijf 197^. 
piaiari^a qijropogiia iaolatod fro* potato tKiliaars 
in Hav found land* Canadian Plist Biaaaoo 
u^nroy 56 1 75» 
Haipriaon« l>«i* and w*h» Bovnia.. 19€0* J. Bap* Agrlo* 
?iat« 5S t 572*575» (Seisroat A»l.tf Bo|dt 
1972. E«v» Plant tatbel. 51 t 297*521). 
Hart, J.H. 1967* SHSgaMao antrition and foaapi^ 
« i l t davalopnant* fhytoi^^ol* 57 t S14 {il%str»)< 
Haakall, 1916. Pliytopatfeol. 6 f 521-527. 
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Iteyvsrdf H»B«, i»B« IHIIIE 45* mm 0ff«ol« of sedltiQ 
•sits OB t ^ g7«st6 «f tiis tosats* Plsot 
PfaQTilel*! liSBesstsry 16 t 5 6^l»9* 
HOBTllcssBy J.p. 1975* Brtv»Btlofi of g^ BigsreiM soA 
fBssritta ftzy rot )^ pbfsteal SNOBS aai vttli 
thiakssAssei** iBt froeesiinge of HM 8tli 
Brit i^ lBooetloi4e m^ Fiuiglelds OoBforefice, 
arlBghtOBt :^lsn«, t7*S0 IOT»» 1975 ?9l«1, 
StC« 8c* 
iGBriksoBi J«B« 1973« CoBtrol of potato st<»rag« 
dissssss witfa ttdstefiaasoXs* ?ofi9 of 
apfUestitiB sBi •fflelesoar ootspsroi wi^ 
thst of otiisr fUBgiolios (i^esi^)* fidsskrlft 
for FlcBtssrX 82 i 48S«495« 
BiBlfit T* siii i* IstsB* 1975t If foot of iBorgsBie 
sMBAwBts itti so&l rosotioB OR soil«%oRto 
pXmt disesoos* is i Mologjr a»S ooBtroI of 
pXm% pstbogoBs (si* Bruotiit ^•^•) V>P tCNVIOfI* 
Biisv 9«A. SBA «•!• OayUy* 19@0« f o s ^ of fucigiefJM 
for eoBtroUlBe gsBfrtoo (yhoaa origas far* 
fofoata) ana dry rot (fasariaa oolaal '^m* 
eaormUtttt m& fdjiiHrorotai) OB 9otateoa during 
o^rafo. Fotato Ins* 2? i 995*405* 
HiBSy I»l)« 1962. Safropbytio grovtli of fmrnitm 
worsyogBa f« aliroaa in aol i * fbjrl09B'^oX« 
52 t §40*^5. 
Bodgso&i w*A»y D*B« MM sBd #. iBnro* t^4« Mooaooa 
sad iposts of fotatoos* Bi1>l« Om* im»* Agrie* 
1942. 
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HI I CosptBtfitut of fofato ^it«^B««* (td* 
tp» i(HI9* Im 0#89tiia.i^ of Potato MooMOO* 
(oA* f a * lo^tr)* fttlillolAft \sf Amnion 
fhyto^ttoXogioal sooiot^ r* 
HookoTt W*^ . 1981* CotipOBdtes of potato dlataooa* 
INIiilalMt %2f tlia Aaorioaii l^tofatliologioaX 
ioeiolgft 
aoflEiiuit 3>Q»f9 1991* Soiit oo«^ 30ct ilPiaooi of potatoes 
la aoatlitYii itkoioaia* Btioteaia Agrlo* S* 
m I t5i-t4t. 
mamtt It* 19i3* Sry rot of potato tu1$«pa o^aoi hy 
W9Wtim triciiotl!^ooiaoa«* a now iraoori* Aota 
Ptiytopal^ol, AoaA« sel» mmmf 17 t 81*64» 
HOfifeiiiOf t* t949« 09 ^a pota^ wilt Hmtm* Ann* 
fliflepathol* 800* ^apiit* t? t "Ml* 
R»%ar, B.i?«, i*B« futaes aal a«w. staiaar 19S5. Crop 
vtsiltii«a» nltrogatt and plaat diaaaaa* Soil 
Sci* 100 f f92-»ft^ # 
Ihifltaat #«D^  138&* Bola of titbar pfopertiaa i s 
lataralalag aaaoaptt1»tllt/ of potatoaa ^ 
iaaaga pp* 544*34$• in« Broaaaiiiigai Potato 
talMY daM^a* Aiii» Appl* Hoi* (1^0) 
96 I 341-38T. 
^igteat 3*C^ 1980* fetatoaa Xf faotoffa «ff@«MQff 
avtaoaftibiU^ to iwm^* Span t? 1 €f«€7# 
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fitait S* 199S* son* wil t i l M m t s of «iilttVK%«i plsnts* 
Hot* ]D08l*t 52 t !I6<-^ 1« 
iBQfiM, T . , &• Tidrcuehi taA 1» Ki>«aiR» t9^« O M of %h» 
id«M OB tilt eostrol of • e l l Imnm dioBasoet 
••poelally OB th» Hologioal eeatrol of 
radioli yollowo 1^ nldinf ehitlii to ^ i l « 
Boa* Irogr* l^f* folrai Xieirt so'te* Agrio* 
ispt. s%B« 1 I S-11« 
Galileo» C* 1976* IsrootigfttiOM of fwoyliia opp* ealui&Bg 
potato tBter 417 vot in otwro teaooo In tbo 
dim (SOTBOB}* ArotelT fur fiiytopsiaieioglo unl 
FflaiiatiMiQlHits* 121 97f»19U 
Jari4toOf «r»f• IfSa* Mrootoro* Mosnial toporti Orogon 
A^leiaiKEral lipt«Bt&t«f 19tO->1^^» tOI* 
o^mni 1* ofiA l i . Mas* 1980. onrattTO of foot of OII«B1O@1 
dvoaaiBga for ooBtroIHnf potato otorago rata* 
«reliiT f«r Ttiytopathologio wsA Pflaaaoaai^tB 
16 f 515-13f (9oFttaB)* 
joBoat J«f • aaA S«S. Wolta* 1970* iBaariua «iXt of 
toaatoi iatoraetioii of aoil U«iBg till nlovo* 
imtriont anaBAfaaate m Siaoaoa doralf^piaftt* 
l^topathol* ^0 I ^?«-811» 
Kal^anaBBiarua, 1 . 199S» Bioaaaagr of fttairiiai toxlB* 
^gar e«p aa^od for ^aBtitett t^ OTaluattOB* 
3* InAim fiot. floo« 14 t 41M • 
Karl«l« 4« 1970* f l i t of potato plaiite sea i fy vet of 
potato tobara* Ism i» Plant Patliol* 
6 t 35-52• 
Karaarletfr, fi.f. ani B.M. #oalii« 1941* Zavoatigaticma on 
tba oolft atoraga of potatooBf lOAS. Ball* 
llo«45 (Sudi ad*t 1950)* 
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Kanfnwiy S'S* and l^ «l* WilUsMi* 1969• lSff««t of tht 
•oi l earbos-Bitregon ratio on aoil fungi* 
Pliytopatliol* $3 t 99S-%0« 
tmimeRf £«])• and i;i»£« tfiUiaaa* 1965* Xeflfioaoa of 
•oil voafetioB asA alBoral. forliliaatioBy os 
Bttsbora aad i^f9 of fwngi «it^OBi»tie to 
foiur aoil \i&Ttm plait fietliBgoiis* fl^topaHiol* 
55 I 570-574. 
Ihoi^ aicQir, M*T« aai K«H. jiAMifiii«198t* fvoa^Miit of tii^ra 
iB AwtiHRt* faaehita BMtanii 9o*tOt 24*25 • 
Kbo^ rdiOYy !•¥•, t^f'U AAa^ ran OBA 1!«1« (lOBOliwror* 19d2« 
EoonoBie offoetiTOBoae of post toanwot troatMBt 
of potato ^Iwrs in tlia oontiol of atovago sota* 
All tTBioB Bo*. Xnatt* Fl« BPOt# fS-ft (Potato 
Aitotraot to, 59). 
XhttraBa, S.M.?, mA H.A* Sii^« 1^5* nmm aat 
llfOoplaaBal dio i^Moat d«aafiptiont Itettotion* 
••etom aai t!»ir oootrol* tm fif% feem of 
potato reaoareli in India CXn ^^ yoai*)* 
King, c«^., H.F« looaia ana 0« flopo« 195^* StiAioa on 
aolarotia and ^yoolial atranta of tiM ootton 
Yoot xot fungna* J» Agsio* Boa* 42 t 8t7*640« 
Kiraljrt S«f 2« KloMnt* f • Soloaoay and #• foroa* 1974* 
mtlioda in plant patl»laig7» pp« 499* 
Eiv8i^ %«Bai, K,6* m& B. Bitt* 1974* flio of foot of lAioyt 
tiBo dzying « i ^ hii^v tospava^ UFoa on lotaoa 
of potato tuliora igr vetting (o«raran) tmhtf 
fnr Pt^topatliologia una l^ flanaaBootiBts lOi 25*54* 
2Di 
• f onus* ••tdUiB^s* fit ttpttHidi* €1i 1342«»t94i* 
iottli«l9vat Mlw z«l* 1919* ! ^ f« «ittt»ol F»»tfrio«»«# 
Konico^ ai iBt B*B« 1998* fyrtfatidB ie Hit ooB^roI ef 
potato « i l t« Slmm* froA* f^ali* V.T* fa i t * 
laardTottob* M l l w * 4 I S4?"^2* 
KUdf il»8« aaa ! * ? • Sehoffwr. 1964* " i^ralnttUoB of fustrio 
ft«ti tm ft fftot^r i» tfevolopmit of ?BO<griwa 
w i l t . 1>ii7to9ft^oX. 54 I 1041*101^• 
XtttOTftf I * 197€« flM 9«it»g«iio of Tmmiwi iwf »o% of 
ot^od 9otatooo 11^ ^ o i r ooiitePOla B*lg» 
Flod»i Soloe, i ImooTfi 1!o«422«425« 
lABgorfolii £!• 1979* Ffftot of toaiMrolsiivo on infoetiOB 
of fietftto ttt^ovo tsf l^ngi of tlio go»iio 
fiioorliw. fetato Roa* 1<S i 2t4*319» 
laaaaiot M« 1949* B iU* foolt* Xnfofs* XHgoa* J^io* 
41 t 419-492. Csowrooi A.i*t« BoyA, 1972* 
Bot. Flaat fmthaU 51 i S!9T*521). 
Itafoood, l>«B* 1978* xaportairt aloriigo patliOiOBo aiid 
tboiy eoBtrol* pp, 151«*14!(4 In i eoatrol of 
lafortMit fuBgal ftiaaaaoa of 90tatooa» fNipenrt 
^ 1 ^ flaBDiBi ooBfaroaoo IM34 at eiPt Uottt 
?ofii. ^00 I9*29t 1978* 
Xaaltliit ^ • ' * « ^ ^AB* BBiirlleaoB* 1977* (Sontrol of 
gangrtno aaft yoBiyli«a i i ^ yot on potato tu^ova 
with tl^alMiBiaiolo* t idi i fet l f t fOr flaiitoarl 
81 I 510-314. 
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r«i^<iM« 9B •oi l fmgl ana OBIOA frowtli in 
Batnrall^ lBf««t«d M i l * ^tgr^pi^iel* 
5T i 505-5CK). 
Ijetolst ^t^* 192€« f ^ relatloii of IHM oo@d«*eevii aaggot 
(ft»gM» fttooipoo fott*) to tilt sproid enA 
itvolopooBt of pofoto ^ladtlof in Hiiifioeoto* 
X^ sobf i«B« t9@9* Oontonifiotlwa of ooil iai trtfiwiiMiieB 
of 0O«4 %orBt potato ixf «ot Ibagi (yuoagima 
•PP*) t i proffoiqr tiibors* m» ?ototo «^ 6t i 
Ijtaetit J«0* oai E# Horliiig* 1^$* SyaptOM of potato 
miX% ift MiiiBaoota ^ i s Toav* Pl^ait Bio* ^ptr* 
19 I 2f9-?0t. 
X^ Oy 6.IB* 1977* ^foot of 9oot Iwnroot tosporatoto m 
potato piooo TOt i» folatioB to mh&Hn god 
poriAim dofolopwBt* iwffoaB ; • f%m% 
Frotootioii U t 55-i5» 
Itifia, B«s«E« 1960* Mitiio4o 9i yo^uoiBi immm ^B BB^A 
ofop potatoootPPt 94$*H9« iat l^ ooooiiBgOf 
B»tato tB%ar AaBafO* jlBis* Appl* Biol* (1980) 
9« I 541-507• 
1Mio« J*A* aai &«€• Papariaaa* 19B* fiifffival aei 
a»ltiplioatioB of BOil %OfBo pUnt patbegOBO 
ao afftetod ^ plaai tio«mo aamiMBta pp»84«89< 
iBi Biologsr 9»A eOBtVOl of OOil IMVM plsBt 
patHofOBo (od* a.i« areoitil)» fbo iUMrioaB 
fl^rtopgltologioel 800•, f t * fmlf MiBBaaota* 
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Jamheaavt ••<^ « mi 9«s* mit«T« 1977* Sol* of grMB 
•aiiuf« HBA 8tr«i in iseirta^iig potato jrielA* 
&nl i s d«ex«a«liiii lo««ts ^ AlgtaMs* 
mtBt ^•'t. tl$5« Bfagjuta Inter yet« ef latt potatote 
Iseti a«l. | A»4* Btll* ana 6*S« Btdkm^* 1981* ^^ angal 
wiX-l dlM8M« of pliBt«t Attftieale Pf«m« 99f27« 
laeUjo«^«» S* ai^ i*^* ffilUmt* 1969* ftt« affaet of 
oollulOM oAdltioBo maA loiotiart lovol «i 
i^ooflora of sell* CaMiAiaii 3» MIoxoMol* 
9 I 555«5$1. 
Mikbiaooit ! • 19€4* factors gofomlBi proiuotioo of WVbi 
faralB tsBA %%» itao in tlio eonteol of figoon 
paavUt* iel» amd emit* 90 i 992* 
laXIt ®* t979* 8tii4i08 on slofolslal eotagoaiea in 
rkiaoai^ MHro aoiU of fotato •arlotloe 
aiffwoBU&lljr auaooplEilXo to b&a^ aevrf 
mA v i l t . flaiit mi Soil* 99 t 947«5n4. 
SaU, B, 1979* TiMiaritio wilt of potato ia ZnAia 
n* iralnatioii of fnaario muH in ttio 
ioirtlopwBt of v i l t iumii^ oiit* fniiaii 
?lirtopatboX* 2$ t 4i;9^79« 
MiiiB* H«!!. aaa B*B« Ragimrlrar* t922» frarltier 
ififoatigatioBa of tte yytgina IsUglito of 
letatooe i s vottara imiia* %rie« I* Xadia* 
17 I 567-576. 
2 - / 
MMi&f B«B* Mid w*T* #o«lil» 192$* further iBfvitigatiofit 
OB potato oiiltivotloB iB vostors t9iim W* 
stori^o «Kf«rifl!OBt0 vitli petatooo* Boptt* ^ 
Agrio* BcMiNirt Ball* 121, 17*25 • 
i . l « ^^raB|ir« i ^ S*'^ * #OiM« 1921* 
iBTOotliatiOBO OB potato OBltlTatioB Is 
vootora iBfiia* ^ptt* of Agrio*t BMlMtft 
BiXl* 102, H5« 
HarlOf A«t f * B«loi oBd 8* ^oMile. 1974* fttooriol wUt 
of vatoraoXoB (fooariiia oaqropcaroa f • «p* 
Blvwa) aaa poaolMUtioo of ito ooBtrol* 
fXaot frotootloB (Saatl^ Ulim) 22 (11S/11«)t 
15-27. 
lertOf M« m& r« foBlxirl* 1979« A oaae of ^ rot of 
potato tfao to o^arl^ iKs trioJiolfcgeoKloB woU* 
iBforaatoro ?itopatelofio@ 29 i 11«14« 
lertlii, f«Hi 1925* Roport of tho Boptt* of ?XaBt Patliolc^. 
four^ fifllt iUiB* nopt*, loo ^orooy igr* i%pt« 
Stat, for ttm ytar 19241 17V181 • 
Ma^ ttr» P*B* 1951* Ste^toa OB eoia oarage of pot@tooo« 
i> sol. Xatfuatr. ^o« 10S i 224«^28« 
?%tlBrt f«B«, f .K. BiBgli «EiA Haf • 1tapo<»r. 1952« T^ oaoa 
la voightt oproatlBg ami otiffingoo In mg&t 
ooBtoBt iB potato titbor ot^od at various 
toaporatiarot* 3* tvAtm n&et* itofrig* ^ngto* 
3 I 40-49* 
^OBUBI W.A., &.A. HartMe, aai i:.?l« l^ ^air* 1926. Sooi 
fotato oortifieatloo IB lOoi^liraBia* BiBi^ IvaBla 
Btptt. AiTle* Ball* 420, 45« 
2 •3 
>t . ' 13 ?? '^e t i l l . • "^0. ""' t »• t:^ !^ ifi« 
'«/©*-, '^ •-* t:Bg» 12?, rot i im-^B^ o" tfOft-^M * 
'aiten, •'* I'JA. X^ roi. ^^ i^ * aoe of t to •To t^-'to. -/t «• 
2 n 6 
lioRMt ]3*c. 1980. ittfhMleal €fmmg9 to peta^ts hf 
haptfgttrm aad haaAliiii* hwm* ^ppl* 
Biol. 96 i ?6(>»969* 
» i j«rs , C.F. 1975. rtftet ef ttoras* ooeditloiia on 
iDftetlon of potateto \sf dero-ocgaiiiaBa* 
UBA tau f Xttiidlg Tiidaetelft 87 t U7-159. 
iKiaitlt A-M* and ?• Foaehi* 1981« freUeilBazy reoolte 
on QOBtroI of yuaagtun on potatoae* 
Fwtieoltttra 43 t 45-4S* 
mnslaa, J*^ * 1970* Paetara affaoting fOant patfeogan 
popuiatloD In aolX ppt 16«»21« lot Foot 
diaaaaaa and aoll^bevna patbogana (oA* •^A* 
fottaeotta» V*B. Bo^artf MIA P*r<« lfalaoB)t 
TJnlT* of Califomla nreaa, Barkalay» t^ io 
Angalaa» ttondoe* 
mnaioot J«D. and O*^ * Sriebal. 19i7* SurrlTal and 
aaprophytle groath of ^reytiollllma dohliaa 
In ttaeroppad aoll« fhytopaltiol* 57 i 705*709* 
StotXitritii, I..V, and 0,L, 0aaratiltoTi^87a.1970* mirol* 
1 fitopatol. 4 I I4<l*19f (^ o^ureat A.^.w. 
1972. Rav. n«at ?a%liol« 51 • 297-921). 
Hiyart J.A* 19i7* studlaa on fBaariua diaaaaaa 7T* 
ifaology and paHiogaeiai'ly of l^ieariiia 
oayapgrua* ^nala Bpipliyt*! 16 t 241-247* 
Mlehail, S.H., H. Ilaroai and £«A. Xhaizy* 1969* Wf 
rot of Ooloomia actigitoniffl in tiAK (l^gypt). 
J. Plqrtepa^ol* \i«A.E* 1 I 29«26* 
23? 
mklisleliilc, T*T. 1976. Th« «pr«aA and harafiilBtse 
of fnigrlua Ary rot of potato taboro in 
BtloruMlft (BuoolaQ)* KartofoUvoflotro 
B0«3t 124-128. 
Mltebollt ^•1969. Mditlon of ftiflffai o«U nail 
eoaponoBts to ooll for biolofieal eontrol. 
Hiytowithol. 55 i 10^*1071. 
aatobtllt R« and IS. Alixasder* 1961* Tfad ogroolytlo 
pbtBOMBOB and MologioalL oontvol of 
yttaartiiB in ooll* Vaturo, £oiidoD» 190, 
4770, pp, 109-110. 
Mltra, A. 1954* k mm Hound p«raelta of potato tubors* 
Katurt (XAndOB), C, 5?t 5390, 67* 
Mltra* A* 1954* A atudj of oortaiB maarta> 3» lodiaB 
Bot. 800* 15 I 259-8W. 
Mltra, M. 1925. nopert of tho Xaporlal ^eologlat* 
sol. Htpt. Boa. iBOt. fttaa 1924-29, pp, 49-57» 
aol, J.C. 1990. flw FuaarluB rot or dry rot of potatoee 
(IXitoli). LaBdbouwlt. Tljdaolir. 62 s 7^5. 
ONiga, fi* aad B.K* Orortr. 1984. If foot of different 
oatloB axohoBge eapaoltloB on tbo pathogonlelty 
and aurflTal of ftt—rlna OOIBBI OB oowpoa* 
Indian Phytopatlwl* 57 i 595 (Abatr*). 
aooro, £•&• 1924. TiiysioXogy of Pttaaflon otrqltiB. 
ABD. B o t . , J tXITl l l . 
Ztooro, y•J* 1945* A eoaparlaoB of T^arltta groBaooanaB 
^'^ g*^aarulotta as eauaoo of vaBtago la et^ pod 
potato tubera. ABB. Appl. BloX. m i l . 
2,^ " J u 
MMTtfliD, C* 1975* k mm «t«ltiil«M viiiag fota«3A«li3r4« 
gat to •OBtrtl fiii9«i Hsrafftl to llw ctirdi* 
of •••< potfttooa. (7>«ii4^«) f9mm. t« ferx* 
firaoeslM Bo. 558f 13-f5» 
MorriOf H*E* 1926* storago try vot of pototooe* 
Hofitaaa Agrle. laipt* Stat* lttU« t89» to* 
Monria, R«K* 1926* fiald wilt (FutayJiMi) of potatoes* 
HsBtana Acrie. Sift* 8tot€ BuU* 184, 14* 
aotta, 0», u* Biarth, 9* Sroada, F*Jtloaa «iA 8* tviOi* 
1974* VaroapaoBtii^ or ^99f a praptfrgtioe 
for tba trefitnaBt of aaNl pots^oa (8ora«B^* 
VadurlelitaBHatt pat Aae t^ flaBaonaOlmta in 
iar xnm 26 t ^ - d c * 
nmeia, J* 19I9* Baaotioa of potato wriat iae to 
infaotiOB hf ymaritw oiumrtii C«pp* llieh* 
Agr* Exp* eta* ciufft* Bull*9 91* PPt 27<MS74* 
asBaart, !$• 1977* FoaitioB of raaaarch OB atave st»t miM 
atoraga diaaaaaa - Rorlaw* KartoffOliMB 28 i 
264*266* (GSft). 
Mordo^t A.f. aaA B*K.&, Wood 1972* OoBtvoX of PBjtffittB 
aolaai rot of potato tnfeavs with fVBgioiioa* 
ABB* Appl* Biol* 72 t 59HS2* 
HaAvod^ yukt YB*lo« I960* ffanoli* Zap* ^oIottairtroT* Sal** 
Khos* IBott* 19601 205*212 ^ t 6 1 ^ (Sowoti 
A*i:;.W. Bofd, 1972. Ba¥*?l*?attel* 91 t 297»181) 
Badvodiqrvk, t^* B* 1962. #* Kioxobiol. Kio? 24 i 98-45 
ffi I U^ (5^ nuroat A . E . F . soyi, 1972f 1 ^ . 
PUBt Batlwl* 51 I 297-921). 
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ffttihf S«M. md t«C» Si9d«ir. 190* <^aiititfttiv« and 
inmltivftttd fitliai* ta& mm'^mltiwtMA parent 
•oila* Cassias ?• Mt* 4S t f59*f45» 
|{attraaa, t«A» 1992« ffea v l l t «laaaiie of |»9tat0f8 
ltla«af A. 1944* A pliotosa^le «ll«9tatloB af ^ » Soaocri 
atlhai for tht dataialiiatiafi of «l«e(i@a* J* 
H o i . eliaa. 153 i 375-3»0t 
BavtOB* i» 19^2* itfaeta af Hw applUatiaa of fmmiaidea 
to iioiiiiaai plant ttaaiia* sol* Agvio* 92t 12 t 
O*arioii» ua* aad A*^« Siok 1976, po^to dioaaoaa* 
Agriotatwra HMi Sook lo* 4T4f ^•S* Daptt* of 
A«rie«/ABS, faaUagtoOt «^C« pp, 56. 
OlofoaoOf T« 197i« laperteAt dlaoaaito of fotateoo in 
atorago Csvli^)* rtmUkfMwmUmr 40 t 40<*SS* 
FaAvldr, a*w, 19S9« Raport of tte Xttparial l^r^Xogiat, 
sol* lapt* ^a« lkiat»f Hait BaXbit 1959^0* 
Paiwi^t (»«l. 1945. Votaa ^ Zndlan ? u ^ IIX« l^eol* 
Pop* tap* l|r®op* iBBt* 12 t 19* 
?^«flaaat ci*c. (oi*) 1974* fno yalgtion of aoU alofo* 
ovfaBftaaa to pliAt diaaaaaa* fro. no^* ^r ioa 
Btll» 169* ^ P* 
Fapoefiiaai 8*c. 1979* cvop yaaiiuaa m& aaonAsaiita le 
ireli^oii to ayrfliral mA oonttoX of lopt* 
iufaeti i^ fiiagit m iiitro4«otioe ppt 7€» i&i 
Biologf aad oontrol of aotl^boffio piaat paHiogosa* 
Cad. ^.v* Srtiabl) fHo ^mtioaa HartopatiioloiioaX 
Boe*> St* faiiXf MlBBOaota* 
2b*0 
?apaTlM«f <^« • iftBA C.B. l>%wj* I960, ithiatxtoila H—mw 
of to«B •• affoetod ^ Asofwywieg gv«cn plant 
Bfttaviftl «BA aseoolattd tAemtlaatm* l^jtopetliol* 
PMtorliiOt A* t9€7« ytttarina tmwmnm sohlalobt* on 
potato eropa la Umgaa^* ntopatolofia 2 i 24«S8* 
Patil, S*^ * and A«£. SiaflOBd 1968* BoproaaioB of 
polygaXaotiiroBaot ayn^ioaifi in PiiaariiiB mfavoamB 
f • ap* }/ooparaloi Iqr ougtfra and Ita of feet os 
oyaptoa voteetlon la infoetad toaate planta. 
ngrtopathol. 58 t ^6«€82« 
Patrie, z»h» toA R«J« fhorpof 1964* Ilifliiaiioo of plwt 
dorlTod ioooapoaltton proAaota on Aotalopooiit of 
fttaarlwB plagl f • pliaaooU and fhtolairtopoio 
^aaioola> Froo» CaaaliaB-Phytopaiiiol* Soo* 9lt44« 
PataoU, C* and R« ooliro. 1972* Bffoet of oxpwiiiiBtal 
FuaarlttB iBfaetiooo of aood aatorial a»a aoawuroa 
of aialBfootlOB OB tito AtvolopaoBt and Tiold of 
potato Tarlotioa (OaroaD)* 74dBdW«foraehtmgt 
•olkOBTOdo 22 t 129-192. 
PorogrlBOt W.T.H* aad H.c. T>yoBt 1975* Tlio asilioratieB of 
aoBt potato diaaaao problooa in ?%ltfii. l^pieal 
Agriflttltaro 52 i 251«e58« 
Potorot £*J* 1949* Sten oad TaeoQlar diaoolonratioB of 
potatooa dtto to Piiaar^ Ba pyaywna. f • tutoyooi^ 
w« fat^.to .*. 20 I 10 • 20. 
Vtbf^tiig9t O.H. Md I.H. Boaara. 1906. tstf rot of llio 
potato ttibar. soon. Proo. Mf* twUliB soe«t i . 
PatbjrtarldfOt 0*H. aid E.A. Xaffor^. I9t7« I'Vvtliav 
obaorratloBB OB tlMi emm of diy sot of potato 
tttbor IB Britiab Xaloi* Soi» Pvoe. 1 . tJublin 
800. 15t 199-222. 
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Bttt, B. Mid J« §9ts« 1977« fo%«t Oft Mttt gnewUnt^m 
iDjurlM CMiata Hy i«i in potato** in 1977* 
Kaelirieliteiil^lfttt fttr i«ts fflasMBMlivts in 
d«r ]»» 51 t 251 - 2 ^ . 
Btttf B. 1976* lBflB«Bet of vMiid h f^tUiig M 4«0igr 
liif««tioB« iB po^ ftto mlHrmt9 (Qwsmm)* 
HadurUlittfi fur i«B tflaBrnmolxtt'li i s 4«r 
Bm 52 I 114-116* 
PidoplialilEo» 7.M« t9$8* Eoot rot of 0tt«iml)«r« ZMbeh* 
HMt* llMlCfff 15 I 16* 
?itta«B» B» • 1929* Potato iioooooo in noftovit Anotrolia* 
/ • Btptt* Agrio* footom AttotroUo 6 t 246«*29€« 
?OBtf w« 1976* Stadloo oo t«b«r oldii end xot OBA otoei 
rot of potato is ffortb ^^osolaai oaeooi 1^ 
yooaritt« oolaai and faoariw oifopomo* 6«ooii«la»i 
S* Agrie* oBd ABiiaal 8ei» 55 t 129-144 • 
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